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Design Requirements for a Digital Aid to Support Adults With Mild
Learning Disabilities During Clinical Consultations: Qualitative
Study With Experts
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Abstract
%DFNJURXQG $GXOWVZLWKPLOGOHDUQLQJGLVDELOLWLHV0/'VIDFHDSOHWKRUDRIREVWDFOHVZKHQDFFHVVLQJHIIHFWLYHKHDOWKFDUH
&HQWUDOWRPDQ\RIWKHVHEDUULHUVLVFRPPXQLFDWLRQZLWKPHGLFDOSUDFWLWLRQHUVRIWHQUHPDLQLQJXQWUDLQHGRQKRZWRLQWHUDFWZLWK
SDWLHQWVZKRKDYHOHDUQLQJGLVDELOLWLHV/'V7RGDWHUHVHDUFKRQKRZWRSURPRWHWKLVFRPPXQLFDWLRQKDVODUJHO\FHQWHUHGRQ
WKHGHYHORSPHQWRIORZWHFKDLGV
2EMHFWLYH 7KHREMHFWLYHRIWKLVVWXG\ZDVWRDVVHVVWKHIHDVLELOLW\RIXWLOL]LQJWDEOHWWHFKQRORJLHVWRSURPRWHFRPPXQLFDWLRQ
EHWZHHQJHQHUDOSUDFWLWLRQHUVDQGSDWLHQWVZLWK0/'V:HDFKLHYHGWKLVE\LGHQWLI\LQJDVHWRIGHVLJQUHTXLUHPHQWVIURPH[SHUWV
LQ/'V
0HWKRGV $ VHW RI GHVLJQ JXLGHOLQHV ZDV IRUPHG GXULQJ D SKDVH SURFHVV 3KDVH  LQYROYHG FRQGXFWLQJ D VHULHV RI
UHTXLUHPHQWVJDWKHULQJLQWHUYLHZVZLWKH[SHUWVLQ/'V²WKHSURWRFRORIZKLFKHPHUJHGIURPWKHUHVXOWVRIDVHSDUDWHVFRSLQJ
UHYLHZ7KHLQWHUYLHZVZHUHVXEMHFWHGWRDIUDPHZRUNDQDO\VLVWRGLVFHUQWKHNH\UHTXLUHPHQWVGLVFXVVHGE\WKHH[SHUWVDQG
WKHVHZHUHHPEHGGHGZLWKLQDWHFKQRORJ\SUREH,QSKDVHWKLVSUREHZDVSUHVHQWHGWRDVXEVHWQ RIWKHH[SHUWVGXULQJD
URXQGRIXVDELOLW\VWXGLHVDQGWKHIHHGEDFNUHFHLYHGZDVXVHGWRXSGDWHWKHUHTXLUHPHQWVLGHQWLILHGLQSKDVH
5HVXOWV $QLQLWLDOVHWRIGHVLJQUHTXLUHPHQWVKDVEHHQSURGXFHGWKDWPD\DVVLVWLQWKHGHYHORSPHQWRIFOLQLFDO$OWHUQDWLYHDQG
$XJPHQWDWLYH&RPPXQLFDWLRQWHFKQRORJLHVIRUDGXOWVZLWK0/'V)DFWRUVWKDWPXVWEHFRQVLGHUHGUDQJHIURPWKHKHDOWKSK\VLFDO
DQGFRJQLWLYHQHHGVRIVWDNHKROGHUVWRWKHPRUHLQGLYLGXDOQHHGVRIXVHUV
&RQFOXVLRQV 7KHH[SHUWVLQYROYHGLQWKHVWXG\ZHUHRSWLPLVWLFDERXWWKHSURSRVHGDSS7KH\EHOLHYHWKDWVXFKWHFKQRORJLHV
FDQ KHOS WR DOOHYLDWH WLPH FRQVWUDLQWV DQG SURPRWH FRPPXQLFDWLRQE\ SUHVHQWLQJ LQIRUPDWLRQ LQ D IRUP XQGHUVWRRG E\ ERWK
SUDFWLWLRQHUVDQGSDWLHQWV
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Introduction
%DFNJURXQG
6LQFHWKHWXUQRIWKHPLOOHQQLXPLQWHUQDWLRQDOSROLFLHV>@KDYH
EHHQLQWURGXFHGWKDWFRPSHOPDLQVWUHDPVHUYLFHVWRRIIHUDFFHVV
WRLPSURYHGDQGXQSUHMXGLFHGFDUH&RQVHTXHQWO\DQLQFUHDVH
LQWKHZHOOEHLQJRIWKRVHDIIHFWHGE\OHDUQLQJGLVDELOLWLHV/'V
KDVEHHQUHFRJQL]HG>@KRZHYHUWKHLUOLIHH[SHFWDQF\UHPDLQV
IDUEHORZWKDWRIWKHJHQHUDOSRSXODWLRQ>@7KLVVXJJHVWVWKDW
WKHTXDOLW\RIFDUHEHLQJDGPLQLVWHUHGUHPDLQVVXERSWLPDOZLWK
SUHYLRXVOLWHUDWXUHLGHQWLI\LQJDYDULHW\RIEDUULHUVWKDWSDWLHQWV
ZLWK/'VIDFHZKHQDFFHVVLQJKHDOWKFDUHVHUYLFHV>@2QH
RIWKHPRVWZLGHO\FLWHGEDUULHUVDIIHFWLQJWKLVVWDQGDUGRIFDUH
LV WKH EUHDNGRZQ LQ FRPPXQLFDWLRQ EHWZHHQ PHGLFDO
SURIHVVLRQDOVDQGSDWLHQWV
+RZHOOV VXJJHVWV WKDW WKH³DUWRIJHQHUDOSUDFWLFH OLHV LQ WKH
DELOLW\WRFRPPXQLFDWHZLWKSDWLHQWV´>@+RZHYHUSHRSOH
ZLWK /'V KDYH D YDULHW\ RI LPSDLUPHQWV WKDW LQIOXHQFH WKHLU
DELOLW\WRSDUWLFLSDWHLQFRQYHUVDWLRQV>@)LUVWRIDOOFRJQLWLYH
LPSDLUPHQWV DIIHFW DQ LQGLYLGXDO¶V DELOLW\ WR OHDUQ PHDQLQJ
SDWLHQWVDUHOLNHO\WRKDYHDUHVWULFWHGNQRZOHGJHRIWKHKXPDQ
ERG\DQGPD\EHXQDEOHWRUHFRJQL]HWKHSUHVHQFHRIFHUWDLQ
PHGLFDO FRQGLWLRQV >@ 7KHLU H[SUHVVLYH VNLOOV PD\ DOVR EH
DIIHFWHG DQG WKLV LPSHGHV WKHLU DELOLW\ WR FRPSUHKHQVLEO\
GHVFULEHWKHV\PSWRPVWKDWWKH\GRDFNQRZOHGJH2QWKHRWKHU
KDQGSHRSOHZLWK/'VRIWHQKDYHEHWWHUUHFHSWLYHVNLOOV>@DQG
ZLOO KDYH PRUH VXFFHVV DFTXLULQJ WKH LQIRUPDWLRQ EHLQJ
FRQYH\HG E\ D JHQHUDO SUDFWLWLRQHU *3 SURYLGHG FRPSOH[
FRQFHSWVVXFKDVPHGLFDOMDUJRQDUHDYRLGHG²DQLVVXHWKDWLV
SURPLQHQWWKURXJKRXWWKHFOLQLFDOGRPDLQ>@,PSDLUPHQWVLQ
DEVWUDFWWKLQNLQJDQGORQJWHUPPHPRU\>@PD\KLQGHUWKH
SDWLHQW¶V DELOLW\ WRSURYLGH DQ DFFXUDWHPHGLFDOKLVWRU\ZLWK
*3VUHO\LQJRQFDUHJLYHUVWRSURYLGHWKLVLQIRUPDWLRQ+RZHYHU
SDWLHQWVRIWHQREMHFWWRWKLVSURFHVV>@DQGWKHUHLVHYLGHQFH
WRVXJJHVWWKDWLWOHDGVWRLQDFFXUDWHLQIRUPDWLRQEHLQJH[WUDFWHG
>@
3DWLHQWV ZLWK PLOG OHDUQLQJ GLVDELOLWLHV 0/'V PD\ XWLOL]H
$OWHUQDWLYHDQG$XJPHQWDWLYH&RPPXQLFDWLRQ$$&GHYLFHV
>@ WR DVVLVW WKHP LQ FRQYH\LQJ WKHLU QHHGV7R H[SORUH WKH
SUHYDOHQFHRIWKHVHWHFKQRORJLHVZLWKLQWKHFOLQLFDOGRPDLQWKH
DXWKRUVKDYHFRQGXFWHGDVHSDUDWHVFRSLQJUHYLHZ7KHILQHU
GHWDLOV RI WKH VWXG\ KDYH EHHQ GHVFULEHG SUHYLRXVO\ >@
KRZHYHU WKH UHVXOWV LQGLFDWH WKDW GHVSLWH WKH FDOO IRU GLJLWDO
VXSSRUWEHLQJPDGHE\SUDFWLWLRQHUVDVIDUEDFNDV>@
ORZWHFKVROXWLRQVFRQWLQXHWREH WKHSULPDU\PHDQVXVHGWR
VXSSOHPHQWFRPPXQLFDWLRQ7KLVFRQWUDVWVVLJQLILFDQWO\ZLWK
RWKHU YXOQHUDEOH SRSXODWLRQV >@ ZKHUH ,QIRUPDWLRQ DQG
&RPPXQLFDWLRQ7HFKQRORJ\LVXVHGFRSLRXVO\WRDGYDQFHKHDOWK
OLWHUDF\
2EMHFWLYHV
0RUHRYHUSRVVLEOHUHDVRQIRUWKLVPD\EHWKHODFNRIVXSSRUW
DYDLODEOH GXULQJ WKH GHYHORSPHQW RI VXFK WHFKQRORJLHV :H
DGGUHVV WKLV JDS E\ LQYHVWLJDWLQJ WKH SRWHQWLDO XVH RI WDEOHW
GHYLFHVWRSURPRWHFRPPXQLFDWLRQEHWZHHQSUDFWLWLRQHUVDQG
SDWLHQWVZLWK0/'V6SHFLILFDOO\ZHKDYHH[DPLQHGZKHWKHU
H[WUDFWLQJLQIRUPDWLRQLQDGYDQFHRIWKHFRQVXOWDWLRQFDQKDYH
DSRVLWLYHLPSDFWRQVXFKFRPPXQLFDWLRQ7RDFKLHYHWKLVZH
XVHG WKH UHVXOWV RI WKH VFRSLQJ UHYLHZ WR VKDSH 
UHTXLUHPHQWVJDWKHULQJ LQWHUYLHZV LQYROYLQJ D SXUSRVLYH
VHOHFWLRQRIH[SHUWVLQ/'V$WHFKQRORJ\SUREHZDVGHYHORSHG
XVLQJWKLVGDWDDQGVXEVHTXHQWO\SUHVHQWHGWRDVXEVHWRIWKH
H[SHUWV WR IXUWKHU LQIRUP WKH H[WUDFWHG UHTXLUHPHQWV 7KHVH
UHTXLUHPHQWVPD\EHXVHGWRVXSSRUWUHVHDUFKHUVLQWKHIXWXUH
GHYHORSPHQWRIPHGLFDO$$&DSSVWKDWFDWHUWRWKHFRPSOH[
QHHGVRIDGXOWVZLWK0/'V,QDGGLWLRQWKHILQGLQJVPDGHPD\
DOVRKHOSWRVXSSRUWWKHJHQHUDOSRSXODWLRQLQFRPPXQLFDWLQJ
PHGLFDOLQIRUPDWLRQWRSUDFWLWLRQHUVDVYXOQHUDEOHSDWLHQWVDUH
RIWHQ FRQVLGHUHG DV D OLWPXV WHVW WR WKH HIIHFWLYHQHVV RI
LQWHUYHQWLRQV >@ 7KURXJKRXW ZH LQWHQG WR DQVZHU WKH
IROORZLQJUHVHDUFKTXHVWLRQV54V
54:KDWGRDGXOWVZLWK0/'VDQG*3V UHTXLUH
IURPDQDLGWKDWDLPVWRVXSSRUWWKHPGXULQJFOLQLFDO
FRQVXOWDWLRQV"
54:KDWLPSDFWPD\PRELOHGHYLFHVKDYHRQWKH
FOLQLFDOFRQVXOWDWLRQSURFHVV"
54:KDWDUHWKHGHVLJQJXLGHOLQHVIRUPHGLFDO$$&
DSSVWKDWDVVLVWDGXOWVZLWK0/'V"
Methods
7KLVVWXG\HPSOR\HGDSKDVHGHVLJQSURFHVV7KHILUVWSKDVH
IRFXVHGRQWKHGHYHORSPHQWRIDWHFKQRORJ\SUREHXVLQJWKH
UHTXLUHPHQWVH[WUDFWHGIURPH[SHUWVLQ/'VGXULQJDURXQGRI
VHPLVWUXFWXUHGLQWHUYLHZV,QSKDVHWKHSUREHZDVHYDOXDWHG
E\DVXEVHWRIWKHVHH[SHUWVWRIXUWKHULQIRUPWKHUHTXLUHPHQWV
LGHQWLILHG%RWKSKDVHVZHUHFRQGXFWHGXQGHUHWKLFDODSSURYDO
IURP WKH'HSDUWPHQWRI&RPSXWHUDQG ,QIRUPDWLRQ6FLHQFHV
(WKLFV&RPPLWWHHDWWKH8QLYHUVLW\RI6WUDWKFO\GH,'&,6
&,6:HZLOOILUVWSUHVHQWDQRYHUYLHZRIWKHSURMHFWEHIRUH
GHVFULELQJWKHGHVLJQSURFHVVXVHGLQPRUHGHSWK
3URMHFW2YHUYLHZ0HGLFDO5HVHDUFK&RXQFLO&RPSOH[
,QWHUYHQWLRQV)UDPHZRUN
7KHUHVHDUFKSUHVHQWHGLQWKLVSDSHULVSDUWRIDZLGHUSURMHFW
WR GHYHORS LQ FRQMXQFWLRQZLWK WKHYLHZVRI VWDNHKROGHUV D
WDEOHWDSSWRSURPRWHFRPPXQLFDWLRQEHWZHHQ*3VDQGSDWLHQWV
ZLWK0/'V,QWKLVFRQWH[WWKHWHUP³PLOGOHDUQLQJGLVDELOLW\´
PD\EHDSSOLHG WRDQ LQGLYLGXDO LI WKH\VDWLVI\ WKHIROORZLQJ
FULWHULDDVOLVWHGE\WKH:RUOG+HDOWK2UJDQL]DWLRQ>@³WKH\
KDYH D VLJQLILFDQWO\ UHGXFHG DELOLW\ WR XQGHUVWDQG QHZ RU
FRPSOH[LQIRUPDWLRQDQGWROHDUQDQGDSSO\QHZVNLOOV7KLV
UHVXOWVLQDUHGXFHGDELOLW\WRFRSHLQGHSHQGHQWO\DQGEHJLQV
EHIRUHDGXOWKRRGZLWKDODVWLQJHIIHFWRQGHYHORSPHQW´7KRVH
ZLWK0/'VDUHJHQHUDOO\DEOHWRFRPPXQLFDWHWKHLUQHHGVEXW
PD\VWUXJJOHZLWKFRPSOH[LGHDVVXFKDVPHGLFDOV\PSWRPV
7RHQVXUHWKHSURSRVHGDLGLVGHYHORSHGLQDV\VWHPDWLFPDQQHU
WKH DXWKRUV DUH IROORZLQJ WKH 0HGLFDO 5HVHDUFK &RXQFLO¶V
)UDPHZRUNIRU&RPSOH[,QWHUYHQWLRQV>@DVVKRZQLQ)LJXUH

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)LJXUH 0HGLFDO5HVHDUFK&RXQFLOIUDPHZRUNIRUFRPSOH[LQWHUYHQWLRQV
2XUGHFLVLRQWRXWLOL]HWKH&RPSOH[,QWHUYHQWLRQ)UDPHZRUN
PD\EHMXVWLILHGYLDWKHIROORZLQJFULWHULD
 $VGLVFXVVHGSUHYLRXVO\SHRSOHZLWK0/'VWHQGWRKDYH
LPSDLUHGKLJKHURUGHUFRJQLWLYHVNLOOV>@DQGPD\ILQGLW
OHVV FKDOOHQJLQJ WR GLVFXVV WKHLU UHTXLUHPHQWV ZKHQ
LQWHUDFWLQJZLWKDUWLIDFWVDVRSSRVHG WRGHYHORSLQJ WKHP
IURPVFUDWFK7KHLWHUDWLYHQDWXUHRIWKHIUDPHZRUNVXSSRUWV
WKLVSURFHVVE\RIIHULQJPXOWLSOHRSSRUWXQLWLHVWRSUHVHQWD
SUREH WR VWDNHKROGHUV IRU HYDOXDWLRQ DQG VXEVHTXHQWO\
XSGDWHLWVGHVLJQEDVHGRQWKHUHVXOWVDFKLHYHG
 *UHDWHPSKDVLVLVSODFHGRQWKHFROOHFWLRQRIHYLGHQFH7KLV
LVLPSRUWDQWDVLWHQVXUHVWKDWWKHUHVHDUFKHUVDVVHVVZKHWKHU
WKHGHYHORSHGSURGXFWFDWHUVWRWKHZLGHUDQJHRIQHHGVDQG
LPSDLUPHQWVSUHVHQWLQDGXOWVZKRKDYH0/'V
 7KHIUDPHZRUNLVZLGHO\DSSURYHGWKURXJKRXWWKHFOLQLFDO
GRPDLQPHDQLQJWKDWDSURGXFWGHYHORSHGXVLQJWKHVHVWHSV
LVPRUHOLNHO\WREHDFFHSWHGZLWKLQFXUUHQWSUDFWLFH
7KH ILUVW VWDJH ³'HYHORSPHQW´ KDV DOPRVW FRPH WR LWV
FRQFOXVLRQ :H KDYH HVWDEOLVKHG DQ HYLGHQFH EDVH IRU WKH
SURSRVHGDSSYLDWKHDIRUHPHQWLRQHGVFRSLQJUHYLHZ>@7KLV
UHYLHZKLJKOLJKWHGWKDWORZWHFK$$&GHYLFHVFRQWLQXHWREH
WKHSULPDU\IRUPRIVXSSRUWSURYLGHGWRSDWLHQWVZLWK0/'V
GHVSLWH WKH FDOO IRU WKH LPSOHPHQWDWLRQ RI KLJKWHFK GHYLFHV
EHLQJPDGHDVIDUEDFNDVWZRGHFDGHVDJR)XUWKHUPRUH$$&
WHFKQRORJLHVDUH\HWWREHHPEHGGHGZLWKLQFRPPRQSUDFWLFH
PHDQLQJ HYHQ ORZWHFK GHYLFHV GLIIHU LQ WHUPV RI WKHLU
DYDLODELOLW\DQGIXQFWLRQDOLW\DFURVVKHDOWKERDUGVDQGLQGLYLGXDO
SUDFWLFHV$VVXFKWKHUHLVDFOHDUQHHGWRGHYHORSDUHVRXUFH
WKDWFDQEHDGRSWHGRQDQDWLRQDOVFDOH
7KHQH[WVXEVWHSLVWRHVWDEOLVKKRZWKHLQWHUYHQWLRQPD\ILW
LQWR DQG LPSURYH FXUUHQW SUDFWLFH 7KLV KDV EHHQ SDUWLDOO\
DFKLHYHG YLD WKH UHVHDUFK SUHVHQWHG LQ WKLV SDSHU EHFDXVH LW
GHVFULEHVWKHGHYHORSPHQWDQGHYDOXDWLRQRIDWHFKQRORJ\SUREH
EDVHG RQ WKH UHTXLUHPHQWV LGHQWLILHG E\  H[SHUWV LQ /'V
'XULQJ IXWXUH UHVHDUFK DGXOWV ZLWK 0/'V ZLOO EH JLYHQ WKH
RSSRUWXQLW\WRLQWHUDFWZLWKDQGVXEVHTXHQWO\VKDSHWKHGHVLJQ
RI WKHSUREH LQSUHSDUDWLRQ IRU VWDJH7KH³)HDVLELOLW\DQG
3LORWLQJ´DQG³(YDOXDWLRQ´VWDJHVZLOOUHTXLUHWKHLQWHUYHQWLRQ
WREHHPEHGGHGZLWKLQWKHFOLQLFDOGRPDLQDQGLWVSHUIRUPDQFH
PRQLWRUHG RYHU D VKRUW SHULRG RI WLPH 7KLV ZLOO DOORZ WKH
UHVHDUFKHUVWRGHWHUPLQHZKHWKHUWKHDSSLVKDYLQJLWVGHVLUHG
HIIHFWDQGVXEVHTXHQWO\PDNHLPSURYHPHQWVEHIRUHDORQJWHUP
HYDOXDWLRQVWXG\LVFDUULHGRXWLQVWDJH
3KDVH5HTXLUHPHQWV*DWKHULQJ
'HVLJQDQG6HWWLQJ
3KDVHLQYROYHGLGHQWLI\LQJDQLQLWLDOVHWRIUHTXLUHPHQWVIRU
DWDEOHWDSSWKDWVXSSRUWVDGXOWVZLWK0/'VLQFRPPXQLFDWLQJ
V\PSWRPVWRWKHLU*37RDFKLHYHWKLVWKHOHDGDXWKRUFRQGXFWHG
VHPLVWUXFWXUHGLQWHUYLHZVZLWKH[SHUWVLQ/'V$WWKHWLPH
5&* ZDV D PDVWHU¶V VWXGHQW DQG KDG \HDU H[SHULHQFH LQ
FRQGXFWLQJTXDOLWDWLYHUHVHDUFK7KHSURWRFROXVHGZDVPRGHOHG
DURXQG WKH WKHPHV WKDW HPHUJHG IURP WKH DIRUHPHQWLRQHG
VFRSLQJUHYLHZ>@DQGWKLVZLOOEHGLVFXVVHGLQWKH3URFHGXUH
VXEVHFWLRQ $OO LQWHUYLHZV ZHUH FDUULHG RXW DW ORFDWLRQV
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FRQYHQLHQWWRWKHSDUWLFLSDQWVDQGQRPRQHWDU\UHZDUGVZHUH
SURYLGHGEHFDXVHWKH\RFFXUUHGGXULQJZRUNLQJKRXUV
2XU GHFLVLRQ WR LQFOXGH H[SHUWV DV RSSRVHG WR DGXOWV ZLWK
0/'VFHQWHUHGRQWKHIROORZLQJUHDVRQV
 3HRSOHZLWK/'VRIWHQKDYHLPSDLUHGKLJKHURUGHUFRJQLWLYH
VNLOOVVXFKDVDEVWUDFWLRQ>@DQGPD\ILQGLWGLIILFXOWWR
HQYLVDJHKRZWKHSURSRVHGDSSFDQDVVLVWWKHPLQFRQYH\LQJ
LQIRUPDWLRQWRWKHLU*3
 6WDNHKROGHUVDUHRIWHQXQDZDUHRIWKHLUQHHGVGXULQJWKH
HDUO\GHVLJQVWDJHVRIDSURGXFWDQGWKHLUWUXHUHTXLUHPHQWV
GR QRW EHFRPH NQRZQ XQWLO WKH\ KDYH LQWHUDFWHG ZLWK D
FRQFUHWHDUWLIDFW>@
$VVXFKLWZDVDSSURSULDWHWRLQYROYHH[SHUWVILUVWDVWKH\ZHUH
DEOHWRLGHQWLI\YDULRXVDFFHVVLELOLW\LVVXHVWKDWPD\EHPLWLJDWHG
EHIRUHDFRQFUHWHSUREHLVSUHVHQWHGWRWKHSHRSOHZLWK0/'V
:HSODQWRLQFOXGHSDUWLFLSDQWVZLWK0/'VLQIXWXUHUHVHDUFK
DQG ZLOO XSGDWH WKH JXLGHOLQHV SUHVHQWHG LQ WKLV SDSHU
DFFRUGLQJO\ 7KLV SURFHVV VKRXOG OHDG WR UHSUHVHQWDWLYH
UHTXLUHPHQWVEHLQJH[WUDFWHGIURPSDWLHQWVZLWK0/'V
3DUWLFLSDQWV
7KHWDUJHWVDPSOHVL]HZDVVHWEHWZHHQDQGSDUWLFLSDQWV
WRDFFRXQWIRUGDWDVDWXUDWLRQ>@DQGWRHQVXUHDZLGHUDQJH
RINQRZOHGJHDQGH[SHUWLVHZDVXWLOL]HGWKURXJKRXWWKHGHVLJQ
VWDJH7KH UHFUXLWPHQWSURFHVV LQYROYHG WKH ILUVW 5&*DQG
VHFRQG DXWKRUV 00% FRQWDFWLQJ YDULRXV /' FKDULWLHV
DFDGHPLFVDQGJRYHUQPHQWDJHQFLHVYLDWHOHSKRQHDQGHPDLO
WKURXJKRXW WKH FLW\ RI *ODVJRZ $ WRWDO RI  SDUWLFLSDQWV
FRQVHQWHGWRWDNHSDUWIHPDOHVDQGPDOHVDWZKLFKSRLQW
UHFUXLWPHQWFHDVHGDVZHKDGUHDFKHGRXUWDUJHWVDPSOHVL]H
$OO SDUWLFLSDQWV ZHUH LQWHUYLHZHG VHSDUDWHO\ DSDUW IURP
SDUWLFLSDQWVDQGVHH7DEOHDVLWZDVFRQYHQLHQWIRUWKHP
WREHLQWHUYLHZHGWRJHWKHU
3URFHGXUH
%HIRUHFRPPHQFLQJSDUWLFLSDQWVKDGDOOTXHVWLRQVUHVROYHGE\
5&*DQGZULWWHQFRQVHQWZDVREWDLQHG7KHLQWHUYLHZVZHUH
WKHQFRQGXFWHGRQDVHPLVWUXFWXUHGEDVLVWRDOORZVWDNHKROGHUV
WKHRSSRUWXQLW\WRUDLVHDQGH[SDQGXSRQWRSLFVRXWVLGHRIWKH
SURWRFRO5&*SUHVHQWHGVHWVRITXHVWLRQVEDVHGRQWKHWKHPHV
WKDWHPHUJHGGXULQJWKHVFRSLQJUHYLHZ>@LQFOXGLQJSRWHQWLDO
FRPPXQLFDWLRQEDUULHUVWKHFRPPXQLFDWLRQPRGDOLWLHVXWLOL]HG
E\SHRSOHZLWK/'VWKHFRPPXQLFDWLRQDLGVHQFRXQWHUHGE\
WKH H[SHUWV SRWHQWLDO EDUULHUV WR $$& WHFKQRORJLHV
SURIHVVLRQDOV¶ DWWLWXGHV WRZDUG SHRSOH ZLWK /'V DQG
SHUVRQDOL]DWLRQ$GGLWLRQDOTXHVWLRQVUHODWLQJWRWKHDHVWKHWLFV
DQGIHDWXUHVRIWKHSURSRVHGDSSZHUHDOVRSUHVHQWHG
,QDGGLWLRQ*3VZHUHUHTXLUHGWRGLVFXVVWKHLURYHUDOOH[SHULHQFH
DQG FRQILGHQFH LQ FRQVXOWLQJ ZLWK SDWLHQWV ZLWK /'V 7KH
TXHVWLRQ VHWV SUHVHQWHG WR WKH SDUWLFLSDQWV DUH SURYLGHG LQ
0XOWLPHGLD$SSHQGL[2QFRPSOHWLRQRIWKHLQWHUYLHZVWKH
H[SHUWV ZHUH DVNHG WR UDLVH DQ\ WRSLFV WKDW KDG QRW EHHQ
DGGUHVVHG WKURXJKRXW 7KH VHVVLRQV ZHUH UHFRUGHG ZLWK
SDUWLFLSDQWFRQVHQWDQGWKHPHDQGXUDWLRQZDVDSSUR[LPDWHO\
PLQ²UDQJLQJIURPPLQWRKRXU
'DWD$QDO\VLV
7KHOHDGDXWKRUWUDQVFULEHGWKHUHFRUGHGLQWHUYLHZVWRIXUWKHU
WKHLUXQGHUVWDQGLQJRIWKHFDSWXUHGGDWD7KHWUDQVFULSWLRQVZHUH
WKHQVXEMHFWHG WRD IUDPHZRUNDQDO\VLV >@ WRSURGXFHD
VWUXFWXUHG VXPPDU\ RI WKH UHTXLUHPHQWV GLVFXVVHG E\ WKH
H[SHUWV)LUVWDQLQLWLDOWKHPDWLFIUDPHZRUNZDVGHYHORSHGE\
5&* EDVHG RQ WKH WKHPHV DQG VXEWKHPHV WKDW HPHUJHG
WKURXJKRXW WKH VFRSLQJ UHYLHZ 2Q IXUWKHU LQVSHFWLRQ RI WKH
WUDQVFULEHGGDWD WKHOHDGDXWKRUUHFRJQL]HGWKDWVRPHRI WKH
FRQFHSWVGLVFXVVHGGLGQRWFRQIRUPWRWKHVHWRSLFVEHFDXVHRI
WKHVHPLVWUXFWXUHGQDWXUHRIWKHLQWHUYLHZV)XUWKHUFRGHVZHUH
WKHUHIRUHFUHDWHGWRDGGUHVVWKLVLQIRUPDWLRQ5&*WKHQJURXSHG
VLPLODUFRGHV WRJHWKHU WR IRUPRYHUDUFKLQJ WKHPHVDWZKLFK
SRLQW 00% ZKR KDV H[WHQVLYH H[SHULHQFH FRQGXFWLQJ
TXDOLWDWLYHUHVHDUFKUHYLHZHGWKHGHYHORSHGIUDPHZRUNDQG
DQ\GLVFUHSDQFLHVZHUHUHVROYHGE\0''
7DEOH 7KHGHPRJUDSKLFVRIWKHSDUWLFLSDQWVLQWHUYLHZHG
6H[3URIHVVLRQ,'
)HPDOH*RYHUQPHQWDODGYLVRU²JDWKHUVHYLGHQFHIRUWKH6FRWWLVK*RYHUQPHQWRQWKHKHDOWKLQHTXDOLWLHVH[SHULHQFHG
E\WKRVHZKRKDYH/'VDSUHYLRXVVXSSRUWZRUNHUIRUSHRSOHZLWK/'V

)HPDOH*RYHUQPHQWDODGYLVRULQYROYHGLQWKHFRSURGXFWLRQRISROLFLHVDIIHFWLQJWKRVHZKRKDYH/'VSUHYLRXVVXSSRUW
ZRUNHU

)HPDOH)XOOWLPHVXSSRUWZRUNHUIRUDQ/'FKDULW\
)HPDOH$FDGHPLFLQVRFLDOZRUNDQGVRFLDOSROLF\
0DOH*RYHUQPHQWDODGYLVRULQYROYHGLQSURPRWLQJ6FRWODQG¶V³.H\VWROLIH´VWUDWHJ\
0DOH*HQHUDOSUDFWLWLRQHU
0DOH*HQHUDOSUDFWLWLRQHU
0DOH$FDGHPLFLQLQFOXVLYHHGXFDWLRQSUHYLRXVGHSXW\KHDGWHDFKHUIRUDVSHFLDOQHHGVVFKRRO
)HPDOH$FDGHPLFLQFRJQLWLYHSV\FKRORJ\GHYHORSHGDFFHVVLEOHLQIRUPDWLRQUHVRXUFHVIRUWKH1DWLRQDO+HDOWK6HUYLFH
)HPDOH$FDGHPLFLQDJLQJIUDLOW\DQGGHPHQWLDSUHYLRXVO\LQYROYHGZLWKDQDWLRQDO/'FKDULW\
D/'OHDUQLQJGLVDELOLW\
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7DEOH 7KHV\PSWRPVWREHVHOHFWHGE\WKHSDUWLFLSDQWVGXULQJWKHXVDELOLW\VWXGLHV
6\PSWRPV,'
7KHSDUWLFLSDQWLVVXIIHULQJIURPWRRWKDFKHFDXVHGE\WRRWKGHFD\
7KHSDUWLFLSDQWLVQRWLQSDLQ,QVWHDGWKH\KHDUULQJLQJVRXQGVDQGIHHOGL]]\DQGVLFN7KH\DUHH[SHULHQFLQJWLQQLWXV
7KH UHVXOWLQJ IUDPHZRUN ZDV XWLOL]HG E\ 5&* WR FRGH WKH
WUDQVFULSWLRQVDQGWKHWDJJHGH[FHUSWVZHUHWUDQVIHUUHGWRWKHLU
DSSURSULDWHSRVLWLRQVLQWKHIUDPHZRUNDQDO\VLVWDEOH7KLVWDEOH
KDVEHHQPDGHDYDLODEOHLQ>@
3KDVH8VDELOLW\6WXG\
'HVLJQDQG6HWWLQJ
,Q SUHSDUDWLRQ IRU SKDVH  WKH OHDG DXWKRU XVHG WKH GHVLJQ
UHTXLUHPHQWV LGHQWLILHG LQ WKH SUHYLRXV SKDVH WR GHYHORS D
WHFKQRORJ\SUREHRIWKHSURSRVHGDSS$WHFKQRORJ\SUREHPD\
EHFRQVLGHUHGDVDUHSUHVHQWDWLRQRIDGHYLFHWKDWLVXWLOL]HGE\
VWDNHKROGHUVWRLQVSLUHWKHGHVLJQSURFHVVWKURXJKH[SRVXUHWR
QHZH[SHULHQFHV>@7KHVHVWDNHKROGHUVDUHWKHUHIRUHDEOH
WRVKDSHWKHGHVLJQRIWKHILQDODUWLIDFWE\LQWHUDFWLQJZLWKWKH
SUREHDQGFRPPHQWLQJRQWKHLUH[SHULHQFHV
7RHQVXUHDGXOWVZLWK0/'VFDQLQWHUDFWZLWKWKHSUREHGXULQJ
IXWXUH UHVHDUFK D VXEVHW RI WKH H[SHUWV GHVFULEHG LQ7DEOH
ZHUH UHTXLUHG WRSDUWLFLSDWH LQDXVDELOLW\VWXG\7KHH[SHUWV
FRPSOHWHG  WDVNV XVLQJ WKH SUREH DQG FRPPHQWHG RQ WKH
IHDWXUHVWKH\IHOWZHUHDFFHVVLEOHWRWKH/'SRSXODWLRQDQGWKRVH
WKDW PD\ SUHVHQW EDUULHUV 7KLV HQDEOHV WKH UHVHDUFKHUV WR
PLWLJDWHSRWHQWLDODFFHVVLELOLW\EDUULHUVEHIRUHWKHLQWURGXFWLRQ
RIVWDNHKROGHUVZKRKDYHPLOG/'V2QFHDJDLQWKHVWXG\ZDV
FRQGXFWHGE\5&*DWDORFDWLRQFRQYHQLHQWWRWKHSDUWLFLSDQW
DQGQRPRQHWDU\UHZDUGVZHUHSURYLGHG
3DUWLFLSDQWV
2QWKHEDVLVRI WKHJXLGHOLQHVIRU LWHUDWLYHGHVLJQE\'XPDV
DQG 5HGLFH >@ WKH VDPSOH VL]H ZDV VHW EHWZHHQ  DQG 
SDUWLFLSDQWV7KLV VXSSRUWV WKH UHVHDUFKHUV LQ DGGUHVVLQJNH\
GHVLJQDQGIODZVRYHUDVKRUWSHULRGRIWLPHUDWKHUWKDQKDYLQJ
WRFDUU\RXWDQH[WHQVLYHQXPEHURIVWXGLHVWRREWDLQVLPLODU
LQIRUPDWLRQ ,QYLWDWLRQV WR SDUWLFLSDWH ZHUH VHQW RXW WR WKH
H[SHUWVLQYROYHGLQSKDVHDVWKH\KDGSULRUNQRZOHGJHRIWKH
SURMHFWDQGXQGHUVWRRGZKDWWKHSUREHVJRDOVZHUH3DUWLFLSDQWV
DQGLQ7DEOH FRQVHQWHGWRWDNHSDUWDWZKLFKSRLQW
UHFUXLWPHQWFHDVHGDVWKHWDUJHWQXPEHURISDUWLFLSDQWVKDGEHHQ
PHW
3URFHGXUH
7KHSDUWLFLSDQWVZHUHUHTXLUHGWRZRUNWKURXJKWKHTXHVWLRQQDLUH
HPEHGGHGZLWKLQWKHSUREHDQGVHOHFWV\PSWRPVUHODWLQJWR
GLVWLQFWPHGLFDOFRQGLWLRQV7KHVHFRQGLWLRQVVKRZQLQ7DEOH
ZHUHGHVLJQHGWRHQVXUHWKDWWKHH[SHUWVH[SORUHGDOOIHDWXUHV
ZLWKLQWKHDSS)XUWKHUPRUHQRDVVLVWDQFHZDVSURYLGHGGXULQJ
WKLVSURFHVVH[FHSWZKHQWKHH[SHUWVH[SOLFLWO\DVNHGIRUKHOS
RUZHUHXQDEOHWRDGYDQFHZLWKLQWKHDSS7KLVHQVXUHGWKDWWKH
OHDGDXWKRUUHIUDLQHGIURPLQIOXHQFLQJWKHDFWLRQVRISDUWLFLSDQWV
DQGWKDWNH\GHVLJQIODZVZHUHQDWXUDOO\LGHQWLILHG>@$Q\
SRLQWVRILQGHFLVLRQZHUHDOVRREVHUYHGDQGQRWHGE\5&*WR
EHH[SORUHGIXUWKHUDWWKHHQGRIWKHVHVVLRQ
2QFHWKHH[SHUWVKDGILQLVKHGVHOHFWLQJWKHV\PSWRPVIRUERWK
FRQGLWLRQVWKH\ZHUHSURPSWHGWRJLYHWKHLUYLHZVRQWKHSUREH
DQGLWLVDSSURSULDWHQHVVIRUWKH0/'SRSXODWLRQ7KHIHHGEDFN
UHFHLYHG ZDV WKHQ XVHG WR UHILQH WKH UHTXLUHPHQWV H[WUDFWHG
GXULQJ WKH SUHYLRXV SKDVH 2YHU  KRXU RI DXGLR GDWD ZHUH
FDSWXUHGZLWKSDUWLFLSDQWFRQVHQWZLWKHDFKVHVVLRQDYHUDJLQJ
PLQ$FRS\RIWKHTXHVWLRQVSUHVHQWHGDQGDQH[SODQDWLRQ
RIWKHFRQGLWLRQVFKRVHQDUHSURYLGHGLQ0XOWLPHGLD$SSHQGL[

'DWD$QDO\VLV
7R H[WUDFW WKH IHDWXUHV GHHPHG WR EH DFFHVVLEOH WR WKH /'
SRSXODWLRQ DV ZHOO DV WKRVH WKDW PD\ EH LPSURYHG RQ WKH
WUDQVFULSWLRQVZHUHVXEMHFWHGWRWKHVDPHIUDPHZRUNDQDO\VLV
SURFHVVGHVFULEHGLQSKDVH$FRS\RIWKHIUDPHZRUNDQDO\VLV
WDEOHPD\EHIRXQGLQ>@
Results
5HTXLUHPHQWV
7KURXJKRXW WKH VHPLVWUXFWXUHG LQWHUYLHZV D QXPEHU RI
UHTXLUHPHQWVZHUHGLVFXVVHGE\WKHH[SHUWVZKLFKKHOSHGWR
VKDSHWKHGHVLJQRIDWHFKQRORJ\SUREHIRUWKHSURSRVHGDSS
,QWKLVVHFWLRQWKHNH\UHTXLUHPHQWVZLOOEHLQWURGXFHGDQGDUH
VXSSRUWHG E\ WKH H[FHUSWV FRQWDLQHG ZLWKLQ WKH UHVXOWLQJ
IUDPHZRUNDQDO\VLVWDEOHIRXQGLQ>@7KHURZVLQWKHWDEOH
DUHRUJDQL]HGWRUHIOHFW WKHSDUWLFLSDQW,'VIRXQGLQ7DEOH
ZLWKWKHH[FHSWLRQWKDWWKHYLHZVRISDUWLFLSDQWVDQGKDYH
EHHQFRPELQHGLQWRURZEHFDXVHWKH\ZHUHLQWHUYLHZHG
WRJHWKHU
&RPPXQLFDWLRQ&KDOOHQJHV
%DUULHUVWR&RPPXQLFDWLRQ
%RWKRIWKH*3VLQWHUYLHZHGFLWHGFRPPXQLFDWLRQGLIILFXOWLHV
DVWKHSULPDU\EDUULHUWRHIIHFWLYHFDUHIRUSDWLHQWVZLWK0/'V
7KH\ VXJJHVWHG WKDW  IDFWRUV SOD\ D SURPLQHQW UROH LQ WKLV
EUHDNGRZQLQFRPPXQLFDWLRQWKHILUVWRIZKLFKLQYROYHVWKH
SDWLHQW¶VLQWHUSUHWDWLRQRIDFRQGLWLRQ3HRSOHZLWK/'VDUHRIWHQ
XQGHUHGXFDWHGRQERWKWKHKXPDQERG\>@DQGWKHLURZQKHDOWK
QHHGVDQGPD\WKHUHIRUHPLVLQWHUSUHWRUIDLOWRUHFRJQL]HWKH
SUHVHQFHRIV\PSWRPV7KHVHFRQGIDFWRUFHQWHUVRQWKHLQDELOLW\
RIDOOVWDNHKROGHUVWRGHVFULEHFRQGLWLRQVLQDFOHDUPDQQHU
>@DVGLVFXVVHGE\SDUWLFLSDQW
7KH>SDWLHQW¶V@XQGHUVWDQGLQJRIWKHLUFRQGLWLRQWKHLU
LQWHUSUHWDWLRQ RI V\PSWRPV >DQG@ WKHLU DELOLW\ WR
FRPPXQLFDWHV\PSWRPVPD\EHGLIIHUHQW2XUDELOLW\
RQ WKH SUDFWLWLRQHU¶V VLGH WR HOLFLW WKRVH V\PSWRPV
PD\EHGLIIHUHQWRUPRUHFKDOOHQJLQJ8OWLPDWHO\D
FRQVXOWDWLRQLVEDVHGDURXQGWZRZD\FRPPXQLFDWLRQ
DQGDW WLPHVDVSHFWVRI WKDWFRPPXQLFDWLRQFDQEH
GLIILFXOW:KHWKHULWEHWRGRZLWKFRPSUHKHQVLRQRU
-0,55HKDELO$VVLVW7HFKQRO_YRO_LVV_H_SKWWS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WR GR ZLWK DEVWUDFW WKLQNLQJ RU MXVW EDVLF
FRPPXQLFDWLRQ
,PSOHPHQWLQJ$FFHVVLEOH/DQJXDJH
3RWHQWLDO VWUDWHJLHV GLVFXVVHG E\ WKH H[SHUWV WR LPSURYH WKLV
FRPPXQLFDWLRQ IRFXVHG ODUJHO\ RQ WKH ODQJXDJH XVHG E\
VWDNHKROGHUV)LUVW RI WKHSDUWLFLSDQWV VWUHVVHG WKHQHHG WR
XWLOL]HFOHDUDQGVLPSOLVWLFODQJXDJHDQGDYRLGPHGLFDOMDUJRQ
ZKHUHSRVVLEOH6WU\GRPHWDOFDPHWRDVLPLODUFRQFOXVLRQZKLOH
HYDOXDWLQJ WKH DFFHVVLELOLW\ RI PHGLFDO LQIRUPDWLRQ OHDIOHWV
KRZHYHU WKH\HVWDEOLVKHG WKDWVRPHFRPSOH[ WHUPVVXFKDV
EUDQG QDPHV ZHUH FUXFLDO WR SDWLHQW¶V FRPSUHKHQVLRQ >@
7KLV VXJJHVWV WKDW GHYHORSHUV RI PHGLFDO $$& DSSV VKRXOG
FRQVLGHU WKH YLHZV RI SRWHQWLDO XVHUV ZKHQ FUHDWLQJ WKLV
LQIRUPDWLRQWRHQVXUHLWLVXQGHUVWRRGDVLQWHQGHG
0RUHRYHUIXUWKHUSDUWLFLSDQWVUHYHDOHGWKDWSHRSOHZLWK/'V
RIWHQ ILQG LWGLIILFXOW WR DQVZHUEURDGRSHQHQGHGTXHVWLRQV
VXFKDV³+RZKDYH\RXEHHQIHHOLQJ"´,QVWHDGWKHTXHVWLRQV
SUHVHQWHGVKRXOGEHFORVHGDQGIRFXVRQVROLWDU\LGHDVWRILUVW
EUHDNWKHFRQVXOWDWLRQGRZQLQWRPDQDJHDEOHFKXQNVDQGWKHQ
HDVHWKHFRJQLWLYHORDGSODFHGRQSDWLHQWV
8WLOL]LQJD5DQJHRI0RGDOLWLHV
3HRSOHZLWK/'VDUH DW DQ LQFUHDVHG ULVNRIEHLQJXQDEOH WR
XQGHUVWDQG WKH ODQJXDJH XVHG WR GHVFULEH FRQFHSWV WKXV
WHFKQRORJLHV PXVW XVH DOWHUQDWLYH IRUPDWV WR UHSUHVHQW WKLV
LQIRUPDWLRQ >@ 7KH H[SHUWV FLWHG VHYHUDO FRPPXQLFDWLRQ
PRGDOLWLHVWKDWZKHQFRPELQHGPD\EHHIIHFWLYHLQDFKLHYLQJ
WKLVDQGWKHVHZLOOEHGHVFULEHGLQWKHQH[WVXEVHFWLRQ
&RPPXQLFDWLRQ0RGDOLWLHV
$GXOWVZLWK0/'VDUHKHWHURJHQHRXV LQQDWXUHDQGPD\QRW
UHVSRQGWRLQIRUPDWLRQLQWKHVDPHPDQQHUDVRWKHUV>@IRU
H[DPSOHKDYHKHDULQJLPSDLUPHQWV>@DQGFDQILQGLW
GLIILFXOWWRXQGHUVWDQGGDWDWUDQVPLWWHGYLDVRXQG7RRYHUFRPH
WKLV LVVXH WKH H[SHUWV VXJJHVWHG WDUJHWLQJ D YDULHW\ RI
FRPPXQLFDWLRQPRGDOLWLHVWRHQVXUHDQLQGLYLGXDO¶VFRPSOH[
QHHGVDUHFDWHUHGWR
3LFWXUHV
7KH EXON RI WKH H[SHUWV VXJJHVWHG WKDW LPDJHU\ LV WKH PRVW
HIIHFWLYHPRGDOLW\XVHGWRFRQYH\LQIRUPDWLRQDQGWKHUHIRUH
SURPRWH GLVFXVVLRQ SURYLGLQJ LW LPPHGLDWHO\ FDSWXUHV WKH
FRQFHSWEHLQJGHSLFWHG)XUWKHUPRUHSULPDU\ UHDVRQV WKDW
ZHUHVXJJHVWHGIRUWKLVLQFOXGHGEHLQJHDVLHUWRSURFHVVWKDQ
ZRUGV DORQH >@ DQG EHLQJ DYDLODEOH WKURXJKRXW WKH HQWLUH
SURFHVV ,Q D YDULHW\ RI KHDOWKUHODWHG VWXGLHV SDWLHQW
FRPSUHKHQVLRQ KDV EHHQ SURYHQ WR LQFUHDVH ZKHQ UHVRXUFHV
FRQYH\HGLQIRUPDWLRQXVLQJERWKLPDJHU\DQGWH[W>@
,Q DGGLWLRQ SDUWLFLSDQW  UHYHDOHG WKDW SLFWXUHV FDQ DFW DV D
UHIHUHQWDQGDVVLVWLQRYHUFRPLQJSRWHQWLDOVKRUWWHUPPHPRU\
LPSDLUPHQWV
>%\@ KDYLQJ D NLQG RI YLVXDO UHFRUG LQ IURQW RI
VRPHERG\>LWKHOSVWR@NHHSWUDFNRIZKHUHWKH\DUH
&RQFUHWHWKLQJVDUHYHU\KHOSIXOLIWKHUH¶VVRPHWKLQJ
WKHUHWKDWFDQEHSRLQWHGWRDVDUHPLQGHURUKHOSWR
NHHSDIRFXV
6SHHFK
$PXOWLWXGHRIUHTXLUHPHQWVZLOOKDYHWREHPHWE\WKHLPDJHV
HPEHGGHGZLWKLQWKHDSSWREHHIIHFWLYHIRUDOOXVHUV$VVXFK
WKLV LQIRUPDWLRQ ZLOO KDYH WR EH FRQYH\HG LQ DQ DOWHUQDWLYH
IRUPDWWRFDWHUWRWKRVHXVHUVZKRGRQRWXQGHUVWDQGWKHPHDQLQJ
EHKLQGDSDUWLFXODULPDJH2IWKHXVHIXOPRGDOLWLHVGHVFULEHG
E\WKHH[SHUWVZDVVSHHFKSURYLGLQJWKH LQGLYLGXDOQHHGV
DQGDELOLWLHVRIDGXOWVZLWK0/'VDUHWDNHQLQWRFRQVLGHUDWLRQ
3DUWLFLSDQW  UHYHDOHG WKDW WKH FRPPXQLFDWLRQ VNLOOV RI WKLV
SRSXODWLRQ FDQ YDU\ ZLGHO\ EXW VXJJHVWHG WKDW WKH XVH RI
DFFHVVLEOHODQJXDJHJXLGHOLQHVFDQKHOSWRPLWLJDWHWKLVLVVXH
7KH H[SHUWV GLVFXVVHG  ZD\V LQ ZKLFK VSHHFK PD\ EH
LQFRUSRUDWHGLQWRWKHGLJLWDODLGDFFHSWLQJVSHHFKDVXVHU
LQSXWWRIRUJRWKHUHOLDQFHRQWRXFKVFUHHQVDQGSOD\LQJEDFN
WKH WH[W GLVSOD\HG RQ WKH VFUHHQ 7R HQVXUH WKLV SURFHVV LV
DFFHVVLEOHWKHYROXPHVW\OHDQGSDFHLQZKLFKWKHVSHHFKLV
UHWXUQHGVKRXOGEHPDGHFXVWRPL]DEOH
$FFRPPRGDWLQJIRUD5DQJHRI8VHUV
&RPELQLQJ VSHHFK WH[W DQG LPDJHU\ WR UHSUHVHQW PHGLFDO
FRQGLWLRQVVKRXOGLQFUHDVHSDWLHQWFRPSUHKHQVLRQDVWKH\PD\
XVHWKHPRGDOLW\WKDWPDNHVVHQVHWRWKHPZKHQSUHVHQWHGZLWK
HDFK SRWHQWLDO RSWLRQ 7KLV FDQ OHDG WR DQ LQFUHDVH LQ WKH
DFFXUDF\RIWKHGDWDEHLQJFROOHFWHGDQGPD\DOVREHEHQHILFLDO
WRWKHJHQHUDOSRSXODWLRQZLWKPDQ\SDWLHQWVFRQFOXGLQJWKDW
WKH ODQJXDJH XVHG E\ SUDFWLWLRQHUV LV ERWK LQDSSURSULDWH DQG
FRQIXVLQJ>@
6LPSOLVWLF,QWHUIDFH
/LPLWLQJ&OLFNV
2SHUDWLRQDO GLIILFXOWLHV >@ KDYH UHVXOWHG LQ $$&
DEDQGRQPHQWUDWHVULVLQJWRDVKLJKDV>@ZLWKXVHUV
SUHIHUULQJWRUHYHUW WRWUDGLWLRQDOIRUPVRIFRPPXQLFDWLRQDV
RSSRVHGWRSHUVLVWLQJZLWKFRPSOH[WHFKQRORJLHV7KHH[SHUWV
WKHUHIRUHVWUHVVHGWKHQHHGWRGHYHORSVLPSOLVWLFXVHULQWHUIDFHV
DQG VXJJHVWHG WKDW D UHGXFWLRQ LQ ERWK WKH FRPSOH[LW\ DQG
QXPEHURIVWHSVLQYROYHGLQDSURFHVVFRXOGDVVLVWLQDFKLHYLQJ
WKLVDVGLVFXVVHGE\SDUWLFLSDQW
,WZRXOGGHSHQGRQKRZHDV\WKH>WDEOHWDSSOLFDWLRQ@
ZDVWRXVHEXWWKHTXLFNHUWKHEHWWHU,ZRXOGVD\7KH
VKRUWHUWKHEHWWHULQWHUPVRIKRZPXFKWLPHVRPHRQH
ZRXOG KDYH WR >FRPSOHWH LW@ 6R HDV\ WR XVH
DEVROXWHO\>ZLWK@DVIHZVWHSVLQWKHSURFHVVDVIHZ
FOLFNVLQWKHSURFHVVDVSRVVLEOH
7KHH[SHUWVKLJKOLJKWHGPHWKRGWRUHGXFHWKHQXPEHURIVWHSV
LQYROYHGLQWKHDSSZKLFKLQYROYHGPLWLJDWLQJWKHQXPEHURI
LUUHOHYDQW TXHVWLRQV EHLQJ SUHVHQWHG &RQVHTXHQWO\ D
G\QDPLFEDVHG TXHVWLRQQDLUH VKRXOG EH LPSOHPHQWHG ZLWK
TXHVWLRQVEHLQJDGDSWHGWRVXLWWKHVSHFLILFKHDOWKQHHGVRIWKH
SDWLHQW7KLVFORVHO\PLPLFVWKHFRQVXOWDWLRQSURFHVVGHVFULEHG
E\SDUWLFLSDQW
,WKLQNWKHILUVWTXHVWLRQZRXOGEHKLKRZFDQ,KHOS
\RX WRGD\"+RZDUH\RXJHWWLQJRQ"+RZDUH\RX
PDQDJLQJ" $QG WKHQ HDFK VXEVHTXHQW TXHVWLRQ
GHSHQGVRQWKDW
-0,55HKDELO$VVLVW7HFKQRO_YRO_LVV_H_SKWWSUHKDEMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
*LEVRQHWDO-0,55(+$%,/,7$7,21$1'$66,67,9(7(&+12/2*,(6
XSL•FO
RenderX
/LPLWLQJ&KRLFH
$OOH[SHUWVDJUHHGWKDWWKHDPRXQWRIFKRLFHDYDLODEOHWRDGXOWV
ZLWK0/'VVKRXOGEHUHGXFHGWRHDVHWKHFRJQLWLYHORDGSODFHG
RQ XVHUV 1HYHUWKHOHVV WKH\ KDG FRQIOLFWLQJ YLHZV RQ WKH
PD[LPXPQXPEHURIRSWLRQVSUHVHQWDWDQ\WLPH3DUWLFLSDQW
 VXJJHVWHG WKDW WKLV SRSXODWLRQ LV RIWHQ H[FOXGHG IURP WKH
GHFLVLRQPDNLQJSURFHVVDQGDUHPRUHLQFOLQHGWRDQVZHU\HV
RUQRTXHVWLRQV$VVXFKWKHQXPEHURIRSWLRQVDYDLODEOHVKRXOG
EHUHGXFHGWRDPLQLPXPDQGEXLOWXSRQDFRQVLVWHQWIUDPHZRUN
6RPD\EHNHHSLQJ>WKH@RSWLRQVOLPLWHGDQGEXLOGLQJ
>WKHTXHVWLRQQDLUH@RXWLQDNLQGRIVWUXFWXUHVRWKDW
ZKHQ\RXJHWWRWKHHQGSRLQW\RXPLJKWKDYHWRJR
WKHORQJURXWHUDWKHUWKDQWKHVKRUWFXW
,QFRQWUDVWVHYHUDORIWKHRWKHUH[SHUWVIHOWWKDWWKLVSRSXODWLRQ
FRXOGFRSHZLWKJUHDWHUFKRLFHZLWKXSWRSRWHQWLDORSWLRQV
EHLQJFLWHG)XUWKHUPRUHSDUWLFLSDQWGLVFXVVHGWKHQHHGWR
SULRULWL]HDGDSWDEOHWHFKQRORJLHVWKDWDOWHUWKHQXPEHURIRSWLRQV
GLVSOD\HGRQVFUHHQ
6RPHSHRSOHPLJKWFRSHZLWKTXLWHDODUJHYROXPHRI
LQIRUPDWLRQ DQG VRPH PLJKW QHHG YHU\ OLWWOH  \RX
NQRZWZRRUWKUHHLWHPV0\UHFRPPHQGDWLRQZRXOG
EHWKDW>WKHDSS@ZDVYHU\IOH[LEOH>DQG@FRXOGDGDSW
WRWKHLQGLYLGXDOQHHGVRIDSHUVRQ
,QGLYLGXDOL]DWLRQ
,Q WKLV VWXG\  RI WKH H[SHUWV VWDWHG WKDW $$& WHFKQRORJLHV
VKRXOG EH DEOH WR DGDSW WR WKH FKDUDFWHULVWLFV RI WKH XVHU DV
VXPPHGXSE\SDUWLFLSDQW
,WKLQNMXVWWRKLJKOLJKWRQHRIWKHWKLQJVWKDWZDVVDLG
LVWKDWLW¶VQRWDRQHVL]HILWVDOODSSURDFK\RXVKRXOG
WDLORULWWRHDFKLQGLYLGXDO¶VQHHGV
6RPHRIWKHUHTXLUHPHQWVGHVFULEHGSUHYLRXVO\VWULYHWRDFKLHYH
WKLV)RUH[DPSOHFRQYH\LQJLQIRUPDWLRQYLDVSHHFKWH[WDQG
LPDJHU\ZLOOHQDEOHSDWLHQWVWRXVHWKHPRGDOLW\EHVWVXLWHGWR
WKHLUQHHGV,QDGGLWLRQLPSOHPHQWLQJDQDGDSWLYHTXHVWLRQQDLUH
ZLOOHQVXUHWKDWWKHTXHVWLRQVEHLQJSUHVHQWHGDUHVXLWHGWRWKH
SDWLHQW¶VLQGLYLGXDOKHDOWKQHHGV)LQDOO\PRGLILFDWLRQVWRWKH
WDEOHWGHYLFHLWVHOIFDQKHOSFDWHUWRPRUHLQGLYLGXDOQHHGVVXFK
DVXSGDWLQJWKHVFUHHQVHQVLWLYLW\VHWWLQJVWRDFFRXQWIRUPRWRU
LPSDLUPHQWV>@
$GDSWLQJWKH/RRNRIWKH$SS
)XUWKHURSSRUWXQLWLHVIRUFXVWRPL]DWLRQFHQWHUHGRQWKHDELOLW\
WRFKDQJHWKHDHVWKHWLFVRIWKHDLGZKLFKLQFOXGHVDGDSWLQJWKH
QXPEHU RI RSWLRQV GLVSOD\HG RQ VFUHHQ DV GLVFXVVHG E\
SDUWLFLSDQW,QDGGLWLRQRIWKHH[SHUWVUHYHDOHGWKDWPDQ\
DGXOWVZLWK/'VKDYHDQLPSDLUHGSHUFHSWLRQRIFRORUDQGPD\
UHTXLUHVSHFLILFFRORUVFKHPHVWRDVVLVWLQWKHFRPSUHKHQVLRQ
RIWH[WDVVXPPHGXSE\SDUWLFLSDQW
<HOORZ LV WKHNLQGRI VWDQGDUG>EDFNJURXQGFRORU@
%XWQRUPDOO\LIVRPHRQHQHHGVDGLIIHUHQWFRORUIRU
ZKDWHYHUUHDVRQWKH\¶OOWHOO\RX6R,GRQ¶WNQRZLI
WKDW¶VVRPHWKLQJWKDW\RX>FDQ@FKDQJH>LQWKHDSS@
2YHUFXVWRPL]DWLRQ
$OWKRXJKWKHUHDUHJUHDWEHQHILWVWRDGDSWLQJWHFKQRORJLHVWR
FDWHUWRWKHLQGLYLGXDOQHHGVRIXVHUVSDUWLFLSDQWHPSKDVL]HG
WKHGDQJHUVRIRYHUFXVWRPL]DWLRQ
,GRZRUU\DERXW WKLQJVJHWWLQJ WRR LQGLYLGXDOL]HG
\RXNQRZVRWKDWLWFDQ¶WEHVKDUHGLQDQ\ZD\
'HYHORSHUVVKRXOGWKHUHIRUHFRQVLGHUWKHDELOLW\WRVKDUHVXFK
WHFKQRORJLHVDFURVVD UDQJHRIVWDNHKROGHUVDQGUHIUDLQ IURP
VLPSO\WDLORULQJWKHDSSWRDGGUHVVWKHQHHGVRIXVHUJURXS
9DQGHUKHLGHQHWDO>@KDYHH[SORUHGWKLVLVVXHLQWKHSDVWDQG
KDYHFRQFOXGHGWKDWWKHFKDUDFWHULVWLFVDQGQHHGVRISRWHQWLDO
VXEJURXSV RI XVHUV FDQ EH UHDGLO\ LGHQWLILHG $V VXFK WKH\
DGYRFDWHIRULQWHUIDFHVWKDWDGDSWWRWKHW\SHRIXVHURSHUDWLQJ
WKHV\VWHPWRPLWLJDWHWKHDFFHVVLELOLW\LVVXHVFRPPRQWRWKDW
SRSXODWLRQ7KLVFRXOGSRWHQWLDOO\HQWDLOVDYLQJWKHDFFHVVLELOLW\
SUHIHUHQFHVRIDQLQGLYLGXDODQGUHORDGLQJWKHPGXULQJIXWXUH
LQWHUDFWLRQVZLWKWKHGHYLFH
4XHVWLRQV
7DUJHW6SHFLILF+HDOWK'HPRJUDSKLFV
7KH KHDOWK GHPRJUDSKLFV RI DGXOWV ZLWK 0/'V GLIIHU
GUDPDWLFDOO\ IURP WKDW RI WKH JHQHUDO SRSXODWLRQ >@
&RQVHTXHQWO\ WKLV HYLGHQFH PXVW EH XVHG WR MXVWLI\ WKH
V\PSWRPV WKDW DUH HPEHGGHG ZLWKLQ WKH DLG WR HQVXUH WKH
TXHVWLRQV SUHVHQWHG DUH UHOHYDQW WR WKH XVHU¶V FRQGLWLRQ DV
GLVFXVVHGE\SDUWLFLSDQW
7KH FRQWHQW QHHGV WR EH LQIRUPHG E\ WKH VSHFLILF
KHDOWKH[SHULHQFHVRISHRSOHZLWKOHDUQLQJGLVDELOLWLHV
3HRSOH ZLWK OHDUQLQJ GLVDELOLWLHV KDYH GLIIHUHQW
SDWWHUQV RI GLVHDVHV WR SHRSOH LQ WKH JHQHUDO
SRSXODWLRQ«GLIIHUHQW NLQGVRI FDQFHUV IRU H[DPSOH
DUHPRUHSUHYDOHQW
*3V RIWHQ RYHUVKDGRZ PDQ\ RI WKH FRPPRQ FRQGLWLRQV
H[SHULHQFHG E\ SHRSOH ZLWK /'V IRU H[DPSOH KHDULQJ
LPSDLUPHQWV>@7KHDSS WKHUHIRUHKDV WKHSRWHQWLDO WR
GUDZJUHDWHUDWWHQWLRQWRWKHVHFRQGLWLRQVDQGLQFUHDVHWKHLUUDWH
RIGLDJQRVLV
4XHVWLRQ7\SHV
7KH*3VLQWHUYLHZHGDOVRGLVFXVVHGDUDQJHRILQIRUPDWLRQWKH\
GHHPHGHVVHQWLDOWRWKHIRUPXODWLRQRIDGLDJQRVLV3DUWLFLSDQW
 EULHIO\ GHVFULEHG WKH ILUVW  TXHVWLRQV WKH\ ZRXOG H[SORUH
GXULQJDFRQVXOWDWLRQ
7KH ILUVW WKLQJ ,¶GDVN LVZK\DUH WKH\KHUH WRGD\"
7KHQZKDWHYHUWKH\GHVFULEH\RXDVNIRUGXUDWLRQLI
WKDWKDVKDSSHQHGEHIRUHDQGLIWKHUHDUHDQ\RWKHU
V\PSWRPV$QG>WKHQILQDOO\@KRZWKH\DUHLQJHQHUDO
7KLVOHGWRWKHGHYHORSPHQWRITXHVWLRQVHWVWKDWVKRXOGEH
H[SORUHGE\PHGLFDO$$&WHFKQRORJLHV
 4XHVWLRQV WR H[WUDFW WKH V\PSWRPV H[SHULHQFHG E\ WKH
SDWLHQW
 4XHVWLRQV WR GHWHUPLQH WKH GXUDWLRQ DQG LQWHQVLW\ RI
V\PSWRPV
 4XHVWLRQVWRH[WUDFWWKHKLVWRU\RIV\PSWRPV
 4XHVWLRQV WKDW H[WUDFW WKH RYHUDOO KHDOWK RI SDWLHQWV
SDUWLFXODUO\ IRFXVLQJ RQ WKHLU PHQWDO ZHOOEHLQJ DV WKH
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1DWLRQDO,QVWLWXWHIRU+HDOWKDQG&DUH([FHOOHQFHHVWLPDWHV
WKDW  RI DGXOWV ZLWK /'V KDYH XQGLDJQRVHG PHQWDO
KHDOWKSUREOHPV>@
3DWLHQW+LVWRULHV
%HVLGHVHIIHFWLYHFRPPXQLFDWLRQWKHVXFFHVVRIFRQVXOWDWLRQV
LQYROYLQJDGXOWVZLWK0/'VPD\UHO\KHDYLO\RQWKHDYDLODELOLW\
DQGDFFXUDF\RISDWLHQWKLVWRULHVDVGHVFULEHGE\SDUWLFLSDQW
WKH VHFRQG WKLQJ \RX WHQG WR XWLOL]H LV SUHYLRXV
UHFRUGV)RUH[DPSOHLIWKH\KDYH>KDG@DSDUWLFXODU
KHDOWK SUREOHP WKHQ \RX FDQ DQWLFLSDWH FHUWDLQ
SUREOHPV >RFFXUULQJ@ +LVWRU\ IURP WKHLU FDUHU RU
IDPLO\PHPEHUVRIWHQJLYHV\RXFXHVWRZRUNEH\RQG
)URPWKLVH[FHUSW\RXPD\DVVXPHWKDWDOOV\PSWRPVVHOHFWHG
WKURXJKRXW WKHDLGVKRXOGEHVWRUHG IRU VXEVHTXHQW UHWULHYDO
+RZHYHUSDUWLFLSDQWEHOLHYHVWKDWWKLVLVQRWQHFHVVDU\DQG
LQVWHDGRQO\WKHPRVWVLJQLILFDQWV\PSWRPVVKRXOGEHVWRUHG
2XU UROH LV ODUJHO\ DQ LQWHUSUHWLYH UROH WUDQVODWLQJ
SHRSOH¶V V\PSWRPV DORQJVLGH DQ\ LQYHVWLJDWLRQV
>DQG@ ZKDW ZH NQRZ DERXW WKH SUREDELOLW\ RI D
FRQGLWLRQVSUHYDOHQFHHWFLQWRDIRUPXODWLRQRIZKDW¶V
JRLQJRQ6RWRWKDWH[WHQW,GRQ¶WDOZD\VGRFXPHQW
HYHU\VLQJOHV\PSWRPDQG,GRQ¶WNQRZKRZKHOSIXO
WKDWPLJKWEH
7KH *3 PXVW WKHUHIRUH KDYH DFFHVV WR WKH PRVW VLJQLILFDQW
V\PSWRPVVHOHFWHGE\WKHSDWLHQWZKHQXVLQJWKHDSS
5HTXLUHPHQWV*DWKHULQJ6XPPDU\
)XUWKHUUHTXLUHPHQWVDUHSUHVHQWHGLQ0XOWLPHGLD$SSHQGL[
DQGD VXPPDU\RI WKRVHGLVFXVVHG LQGHSWK DUHSUHVHQWHG LQ
7DEOH  7KH SDUWLFLSDQW ,' RI WKH H[SHUWV ZKR UDLVHG HDFK
UHTXLUHPHQWLVDOVRLQFOXGHGWRKLJKOLJKWWKHIUHTXHQF\LQZKLFK
WKH\ZHUHSURSRVHG
7HFKQRORJ\3UREH'HVLJQ
7KH&RPSOH[,QWHUYHQWLRQ)UDPHZRUNVWDWHVWKDWDSURGXFWPXVW
ILUVW EH SLORWHG EHIRUH D ORQJWHUP HYDOXDWLRQ LV FDUULHG RXW
ZLWKLQLWVWDUJHWHQYLURQPHQW,QSUHSDUDWLRQIRUWKLVSLORWVWXG\
DWHFKQRORJ\SUREHZDVGHYHORSHGXVLQJWKHUHTXLUHPHQWVOLVWHG
LQ7DEOH DQGVXEVHTXHQWO\HYDOXDWHGE\RIWKHH[SHUWVOLVWHG
LQ 7DEOH  7KLV DOORZV XV WR PLWLJDWH SRWHQWLDO DFFHVVLELOLW\
LVVXHVEHIRUHWKHSUREHLVLQWURGXFHGWRVWDNHKROGHUVZKRKDYH
PLOG/'V7KHGHFLVLRQVPDGHGXULQJWKHGHYHORSPHQWRIWKH
SUREHZLOOEHQRZEHGLVFXVVHGKRZHYHULWLVLPSRUWDQWWRQRWH
WKDWLWVIXQFWLRQDOLW\IRFXVHVVROHO\RQWKHIHDWXUHVXWLOL]HGE\
SDWLHQWVPHDQLQJWKDWIHDWXUHVXVHGH[FOXVLYHO\E\SUDFWLWLRQHUV
KDYHQRWEHHQLPSOHPHQWHG7KLVVHFWLRQLVSUHVHQWHGLQSDUWV
DGHVFULSWLRQRIWKHWHFKQLTXHVXVHGWRDGDSWWKHSUREHWR
WKH LQGLYLGXDO QHHGV RI XVHUV DQG  D GLVFXVVLRQ RQ WKH
GHYHORSPHQWRIDVSHFLDOL]HGXVHULQWHUIDFH
$GDSWDELOLW\
3RUWDELOLW\
)URP WKH RIIVHW SRUWDELOLW\ ZDV SULRULWL]HG DV  RI WKH PRVW
LPSRUWDQWIHDWXUHVRIWKHDSS&RQVHTXHQWO\ZHGHYHORSHGWKH
SUREH XVLQJ +70/ &66 3+3 DQG -DYD6FULSW WR EH
FURVVSODWIRUP$VDUHVXOWYHUVLRQRIWKHFRGHPD\UXQRQ
DQ\GHYLFHDQGWKLVKDVDFRQVLGHUDEOHDGYDQWDJHRYHUQDWLYH
DSSVDVVWDNHKROGHUVDUHQRWUHVWULFWHGE\WKHW\SHRIWDEOHWLQ
XVH$VVXFK WKH\PD\XWLOL]HWKHGHYLFHEHVWVXLWHGWR WKHLU
QHHGV IRU H[DPSOH WKRVH ZKR KDYH VLJQLILFDQW YLVXDO
LPSDLUPHQWVPD\UHTXLUHDODUJHUWDEOHWWRDOORZIRUREMHFWVWR
EHLQFUHDVHGLQVL]H0HGLFDOSUDFWLFHVPD\DOVRSXUFKDVHWKH
WDEOHWWKH\GHHPWREHPRVWDSSURSULDWHWKXVLQFUHDVLQJWKHLU
OLNHOLKRRGWRLQYHVWLQWKHLQWHUYHQWLRQ
6WDFN%DVHG4XHVWLRQQDLUH
7KH QHHG WR OLPLW WKH QXPEHU RI LUUHOHYDQW TXHVWLRQV EHLQJ
SUHVHQWHGWRSDWLHQWVZLWK0/'VZDVDOVRGLVFXVVHGLQGHSWK
E\ WKH H[SHUWV 7R DFKLHYH WKLV DQ DGDSWLYH VWDFNEDVHG
TXHVWLRQQDLUHKDVEHHQLPSOHPHQWHGVLPLODUWRWKDWSURSRVHG
E\%RXDPUDQHHWDO>@$PDLQTXHVWLRQQDLUHVWDFNLVFUHDWHG
EDVHG RQ WKH SULPDU\ V\PSWRP VHOHFWHG E\ WKH SDWLHQW²IRU
H[DPSOHSDLQ LQ WKHLUH\H7KLVVWDFNFRQWDLQV WKHTXHVWLRQV
GHHPHGYLWDOWRH[WUDFWLQJWKHFXUUHQWKHDOWKVWDWXVRIWKHSDWLHQW
ZKLFKPHDQVDOO WKHTXHVWLRQVDUHSUHVHQWHGWR WKHXVHU7KH
TXHVWLRQVDUHUHPRYHGRQHDWDWLPHIURPWKHWRSRIWKHVWDFN
DQG SUHVHQWHG LQ RUGHU SURYLGHG WKH XVHU XSKROGV FHUWDLQ
SUHFRQGLWLRQV7KHDQVZHUVSURYLGHGE\WKHSDWLHQWVPD\WKHQ
UHVXOWLQDGGLWLRQDOTXHVWLRQVEHLQJDGGHGWRWKHWRSRIWKHVWDFN
)RUH[DPSOHWKHTXHVWLRQVWKDWKDYHEHHQGHVLJQHGWRH[WUDFW
WKHV\PSWRPVRIEOHSKDULWLVPD\RQO\EHSUHVHQWHGLIWKHSDWLHQW
LQGLFDWHV WKDW WKH\ KDYH LWFK\ UHG H\HV &RQVHTXHQWO\ WKH
DGDSWLYHTXHVWLRQQDLUHFDQUHGXFHVLJQLILFDQWO\WKHQXPEHURI
LUUHOHYDQWTXHVWLRQVEHLQJSUHVHQWHGDVPDQ\DUHRQO\DGGHG
WRWKHVWDFNRQFHWKHXVHUKDVVHOHFWHGDVSHFLILFV\PSWRP
8VHU,QWHUIDFH
7RSUHVHQWWKHTXHVWLRQVFRQWDLQHGLQWKHVWDFNWRWKHSDWLHQWD
VSHFLDOL]HGXVHULQWHUIDFHZDVGHYHORSHGXVLQJWKHUHTXLUHPHQWV
OLVWHGLQ7DEOH7KLVVXEVHFWLRQSUHVHQWVDEULHIRYHUYLHZRI
WKHNH\GHVLJQGHFLVLRQVPDGHZKLOHGHYHORSLQJWKLVLQWHUIDFH
7ULPRGDO2SWLRQV
$VVKRZQLQ)LJXUHDOORSWLRQVDYDLODEOHWRVWDNHKROGHUVKDYH
EHHQFRQYH\HGYLDWKHXVHRIFRPPXQLFDWLRQPRGDOLWLHV7KLV
LQFOXGHV SLFWXUHV WKDW FORVHO\ PDWFK WKH RSWLRQV DYDLODEOH
VLPSOLILHG WH[W WKDW SURYLGHV D GHVFULSWLRQ RI WKH V\PSWRPV
SUHVHQWHGDQGDXGLRWKDWPD\EHDFFHVVHGLQPDQQHUV7KH
XVHU PD\ UHTXHVW WKH SURJUDP WR VHTXHQWLDOO\ KLJKOLJKW DQG
SOD\EDFNDOOSDVVDJHVRIWH[WGLVSOD\HGRQFRPSOHWLRQRISDJH
ORDGV RU VLPSO\ VHOHFW D SDUWLFXODU DXGLR EXWWRQ WR KDYH DQ
LQGLYLGXDOSDVVDJHSOD\HGEDFN3DWLHQWVPD\WKHQXWLOL]HWKH
PRGDOLW\ WKDW PDNHV VHQVH WR WKHP ZKHQ SUHVHQWHG ZLWK DQ
RSWLRQ WKXV LQFUHDVLQJ XVHU FRPSUHKHQVLRQ +RZHYHU LW LV
LPSRUWDQWWRQRWHWKDWWKHLPDJHVHPEHGGHGZLWKLQWKLVSUREH
DUHFRQVLGHUHGDVSODFHKROGHUV:HLQWHQGWRGHYHORSDVHWRI
UHVRXUFHVLQFRQMXQFWLRQZLWKWKHYLHZVRIWDUJHWVWDNHKROGHUV
GXULQJIXWXUHVWXGLHVWRHQVXUHWKHLUFRPSOH[QHHGVDUHPHW
>@
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7DEOH $VXPPDU\RIWKHUHTXLUHPHQWVLGHQWLILHGGXULQJWKHVHPLVWUXFWXUHGLQWHUYLHZV
3DUWLFLSDQW,'5HTXLUHPHQWGHVFULSWLRQ,'
7H[WXVHGWRFRQYH\V\PSWRPVVKRXOGEHGHYHORSHGLQFRQMXQFWLRQZLWKWKHYLHZVRIWDUJHWVWDNHKROGHUV
0HGLFDOMDUJRQVKRXOGSULPDULO\EHDYRLGHGEXWVRPHSKUDVHVVXFKDVEUDQGQDPHVPD\EHFUXFLDOWRXVHU
FRPSUHKHQVLRQ

$YDULHW\RIFRPPXQLFDWLRQPRGDOLWLHVVKRXOGEHWDUJHWHG$VDUHVXOWV\PSWRPVVKRXOGEHUHSUHVHQWHGE\WH[W
VSHHFKDQGLPDJHVZKHUHDSSURSULDWH

,PDJHVVKRXOGEHLPPHGLDWHO\LGHQWLILDEOHWRWKHXVHUDQGVXEVHTXHQWO\GHYHORSHGLQFRQMXQFWLRQZLWKWKHYLHZV
RIWDUJHWVWDNHKROGHUV

7KHXVHUVKRXOGKDYHWKHRSWLRQWRKDYHWH[WSOD\HGEDFNWRWKHP7KHSDFHVW\OHDQGYROXPHLQZKLFKWKHWH[W
LVSOD\HGEDFNVKRXOGEHFXVWRPL]DEOHWRVXLWDQLQGLYLGXDO¶VQHHGV

7KHGHVLJQRIWKHDSSVKRXOGEHFRQVLVWHQWWKURXJKRXW$QH[DPSOHPD\EHHPEHGGLQJDKHOSEXWWRQDWWKHWRS
OHIWKDQGFRUQHURIDOOSDJHV

4XHVWLRQVSUHVHQWHGWRWKHXVHUVKRXOGEHFRQFLVHVWUDLJKWIRUZDUGDQGIRFXVRQVROLWDU\LGHDV$OOSRWHQWLDO
RSWLRQVVKRXOGIRFXVRQDVLQJOHVXEMHFW

7KHQXPEHURIFOLFNVXVHGWKURXJKRXWWKHDLGVKRXOGEHUHGXFHGWRDPLQLPXPWRDLGXVHUVZKRKDYHOLPLWHG
DWWHQWLRQVSDQVHWF

$G\QDPLFTXHVWLRQQDLUHVKRXOGEHLPSOHPHQWHG)XWXUHTXHVWLRQVVKRXOGEHVKDSHGE\WKHLQIRUPDWLRQSUHYL
RXVO\VXSSOLHGE\WKHXVHU

7KHQXPEHURISRWHQWLDORSWLRQVGLVSOD\HGRQVFUHHQVKRXOGEHOLPLWHGWRDPD[LPXPRI
7KHDLGVKRXOGSRUWHDVLO\DFURVVYDULRXVRSHUDWLQJV\VWHPVDQGVFUHHQVL]HV
7KHDHVWKHWLFVRIWKHDLGVKRXOGEHPDGHFXVWRPL]DEOHWRDGGUHVVWKHFRPSOH[QHHGVRIVWDNHKROGHUV7KHFRQWHQW
VKRXOGUHPDLQXQFKDQJHG

7KHV\PSWRPVSUHVHQWHGWRVWDNHKROGHUVVKRXOGEHLQIRUPHGE\WKHVSHFLILFKHDOWKQHHGVRIDGXOWVZLWKOHDUQLQJ
GLVDELOLWLHVUDWKHUWKDQWKDWRIWKHJHQHUDOSRSXODWLRQ

4XHVWLRQVVKRXOGDLPWRH[WUDFWWKHV\PSWRPVH[SHULHQFHGE\SDWLHQWVWKHGXUDWLRQDQGKLVWRU\RIWKHVHV\PSWRPV
DQGWKHRYHUDOOKHDOWKRISDWLHQWV

4XHVWLRQVVKRXOGEHSUHVHQWHGRQHDWDWLPH
$PLQLPXPIRQWVL]HRIVKRXOGEHXVHGWKURXJKRXW7H[WVKRXOGEHPDGHDVODUJHDVSRVVLEOH
&RQWUDVWLQJFRORUVVKRXOGEHXVHGWRHQVXUHLQIRUPDWLRQVWDQGVRXWDQGFDQEHSURFHVVHGHDVLO\7KHXVHUVKRXOG
EHDEOHWRVHOHFWWKHFRORUVFKHPHWKDWDGGUHVVHVWKHLUQHHGVEHVW

7KHDLGVKRXOGSURYLGHV\PSWRPVH[SHULHQFHGE\SDWLHQWVLQDGYDQFHRIFRQVXOWDWLRQV
6LJQLILFDQWV\PSWRPVLGHQWLILHGE\WKHDSSVKRXOGEHVWRUHGIRUIXWXUHUHWULHYDOE\JHQHUDOSUDFWLWLRQHUV7KLV
ZLOOUHTXLUHWKHSHUVRQDOGHWDLOVRISDWLHQWVWREHFDSWXUHGWRDFWDVNH\VZLWKLQDGDWDEDVH

$OOIHHGEDFNSURYLGHGVKRXOGEHVLPSOHDQGFRQVWUXFWLYHZLWKDFRQVLVWHQWKHOSIHDWXUHDYDLODEOHWRLQFUHDVH
DXWRQRP\

7KHRYHUDOOFRQVXOWDWLRQSURFHVVVKRXOGEHEURNHQGRZQLQWRPDQDJHDEOHFKXQNV
6LPSOLI\LQJWKH&RQVXOWDWLRQ3URFHVV
7REHHIIHFWLYHWKHH[SHUWVVXJJHVWHGWKDWWKHDSSVKRXOGWDUJHW
WKRVHFRQGLWLRQVFRPPRQO\H[SHULHQFHGE\SHRSOHZLWK/'V
+RZHYHUWKLVFRXOGUHVXOWLQDQRYHUO\FRPSOH[TXHVWLRQQDLUH
FRQWDLQLQJDQDEXQGDQFHRITXHVWLRQVDVWKHUHLVHYLGHQFHWR
VXJJHVWWKDWWKLVSRSXODWLRQLVVXVFHSWLEOHWRDZLGHUDQJHRI
PHGLFDO FRQGLWLRQV >@ 7KH DGDSWLYH TXHVWLRQQDLUH
GHVFULEHGSUHYLRXVO\DVVLVWVLQUHGXFLQJWKHQXPEHURITXHVWLRQV
SUHVHQWHGDVRQO\WKRVHUHOHYDQWWRWKHSDWLHQW¶VFRQGLWLRQDUH
FRQVLGHUHGIXUWKHUVWUDWHJLHVDUHXVHGWRUHGXFHWKHFRJQLWLYH
ORDG EHLQJ SODFHG RQ WKH XVHU 7KH ILUVW LPDJH LQ )LJXUH 
FRQWDLQVDSDJHWKDWGHWHUPLQHVZKHWKHUWKHSDWLHQWLVLQSDLQ
7KLVHQDEOHVDKRVWRIFRQGLWLRQVWREHGLVUHJDUGHGLPPHGLDWHO\
DVPDQ\DUHSODFHGH[FOXVLYHO\LQWRDSDLQRUQRQSDLQFDWHJRU\
,QDGGLWLRQGLIIHUHQWFRPELQDWLRQVRIV\PSWRPVPD\EHXVHG
WRGHGXFHWKHSUHVHQFHRIDFRQGLWLRQ3UHVHQWLQJDOOSRVVLEOH
V\PSWRPVRQVFUHHQDWRQFHFRXOGEHFRJQLWLYHO\FKDOOHQJLQJ
IRUSHRSOHZLWK/'VGXHWRWKHDPRXQWRIFKRLFHDYDLODEOHWR
WKHP$VVXFKWKHDSSUHVWULFWVWKHPD[LPXPQXPEHURIRSWLRQV
GLVSOD\HGWRDVVKRZQLQWKHIRXUWKLPDJHRI)LJXUH$VD
E\SURGXFWWKLVVWUDWHJ\FDWHUVWRWKRVHVWDNHKROGHUVZKRKDYH
VLJQLILFDQWPRWRURUYLVXDO LPSDLUPHQWVDV WKH DUHDRI VSDFH
DOORFDWHG WR WH[WFOLFNDEOH REMHFWV PD\ EH LQFUHDVHG $OO
TXHVWLRQVSUHVHQWHGDOVRIRFXVRQVROLWDU\LGHDVWRDOORZSDWLHQWV
WRIRFXVRQWKHSDUWLFXODUDUHDVRIWKHLUKHDOWKWKDWDUHDFDXVH
RIFRQFHUQIRUWKHP
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)LJXUH 6SHFLDOL]HGLQWHUIDFHGHYHORSHGXVLQJWKHUHTXLUHPHQWVOLVWHGE\H[SHUWV
'HVLJQDWLQJDQ$UHDRI&RQFHUQ
$VGLVFXVVHGLQWKHSUHYLRXVVHFWLRQDGXOWVZLWK0/'VUHVSRQG
SDUWLFXODUO\ ZHOO WR FRQFUHWH REMHFWV WKDW WKH\ PD\ SRLQW WR
+HQFH ZKHQ D SDWLHQW LV UHTXLUHG WR LQGLFDWH WKH ERG\ SDUW
FDXVLQJ WKHP GLVWUHVV DQ LPDJH RI WKH ERG\ LV SUHVHQWHG
1HYHUWKHOHVVWKLVSURFHVVUHOLHVKHDYLO\RQWKHXVHUSRVVHVVLQJ
WKHPRWRUDELOLWLHVUHTXLUHGWRWDSRQVPDOOVHFWLRQVRIWKHVFUHHQ
IRUH[DPSOHZKHQVHOHFWLQJWKHOHIWIRRW'XHWRWKHSURPLQHQFH
RIPRWRULPSDLUPHQWVLQWKRVHZKRKDYH/'VWKHSUREHSURPSWV
WKHXVHUWRFRQILUPWKHLUVHOHFWLRQE\SUHVHQWLQJDOOERG\SDUWV
VLWXDWHGLQWKHSUR[LPLW\RIWKHWDSVKRZQLQLPDJHRI)LJXUH
7KLVDOVRHQDEOHVWKRVHWKDWZHUHXQDYDLODEOHIRUVHOHFWLRQ
LQWKHRULJLQDOLPDJHIRUH[DPSOHWKHEDFNWREHSUHVHQWHG
6NLSSLQJ4XHVWLRQV
)RUFLQJSDWLHQWVLQWRVHOHFWLQJRIWKHRSWLRQVGLVSOD\HGPD\
UHVXOW LQ SUDFWLWLRQHUV XVLQJ LQFRUUHFW LQIRUPDWLRQ WR IRUP D
GLDJQRVLV&RQVHTXHQWO\DVNLSEXWWRQVKRZQLQWKHULJKWKDQG
VLGHRILPDJHLQ)LJXUHKDVEHHQGHYHORSHGZLWKWKHQHHGV
RI WKHPDMRULW\RI VWDNHKROGHUV WDNLQJ LQWRFRQVLGHUDWLRQ$V
WH[WPD\QRWEH UHOLHGXSRQ WR FRQYH\ LQIRUPDWLRQ >@ WKH
EXWWRQPDNHVXVHRIDQDUURZWRUHSUHVHQWQDWXUDOO\WKHDELOLW\
WRPRYHRQWRWKHQH[WTXHVWLRQSDJH7KHVXFFHVVRIWKLVLPDJH
ZLOO EH GLVFXVVHG LQ GHSWK LQ WKH QH[W VHFWLRQ 2QFH WKH
TXHVWLRQQDLUH KDV EHHQ FRPSOHWHG D VXPPDU\ SDJH ZLOO EH
SUHVHQWHGIRUXVHE\WKH*3$PRUHGHWDLOHGGHVFULSWLRQRIWKH
LQWHUIDFHPD\EHIRXQGLQWKHVWXG\E\*LEVRQHWDO>@
7HFKQRORJ\3UREH(YDOXDWLRQ5HVXOWV
7RXSGDWHWKHH[WUDFWHGUHTXLUHPHQWVDVHULHVRIXVDELOLW\WHVWV
ZHUH FDUULHG RXW RQ WKH SUREH E\ D VXEVHW RI WKH H[SHUWV
GHVFULEHGLQ7DEOH3DUWLFLSDQWVDQGSDUWRRNLQWKH
VWXG\DQGWKHUHVXOWLQJIUDPHZRUNDQDO\VLVWDEOHKDVEHHQPDGH
DYDLODEOHLQ>@5RZUHIOHFWVWKHYLHZVRIH[SHUWURZ
H[SHUWVDQGDVWKH\ZHUHLQWHUYLHZHGWRJHWKHUDQGURZ
H[SHUW7KURXJKRXWWKLVVHFWLRQZHZLOOGLVFXVVWKHIHDWXUHV
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GHHPHG WREH DSSURSULDWH IRUSHRSOHZLWK0/'V DVZHOO DV
WKRVHWKDWPD\EHLPSURYHGXSRQ
)RFXV
2QHRIWKHSULPDU\EDUULHUVH[SUHVVHGE\WKHH[SHUWVZDVWKH
RYHUDOOFRPSOH[LW\RI WKHFRQVXOWDWLRQSURFHVV7RJDXJH WKH
SDWLHQW¶V KHDOWK QHHGV *3V RIWHQ XVH JHQHUDO RSHQHQGHG
TXHVWLRQV VXFKDV ³+RZPD\ , KHOS\RX"´KRZHYHU SHRSOH
ZLWK/'VWHQGWRILQGLWGLIILFXOWWRDQVZHUWKLVVW\OHRITXHVWLRQ
3DUWLFLSDQWEHOLHYHVWKDWWKHSUREHFDQPLWLJDWHWKLVLVVXHE\
SUHVHQWLQJVKRUWFORVHGTXHVWLRQVWKDWDOORZWKHSDWLHQWWRIRFXV
RQDSDUWLFXODUDVSHFWRIWKHLUKHDOWK
,I \RXJLYH VRPHRQH>ZLWK/'V@DEODQNFDQYDV WR
VWDUWRIIZLWKWKHLUPLQGMXVWJRHVEODQNDQGWKH\GRQ¶W
NQRZZKHUH WREHJLQ , WKLQN WKLV LVDJRRGZD\WR
IRFXVSHRSOHIRUWKHFRQYHUVDWLRQ,MXVWWKLQNLWZRXOG
UHDOO\KHOSVRPHRQHWRFODULI\ZKDWSRLQWVWKH\ZDQW
WRFRQYH\
3DUWLFLSDQWDOVRVXJJHVWHGWKDWWKHDSSFRXOGKHOSSDWLHQWVWR
UHKHDUVHWKHLQIRUPDWLRQWKH\ZLVKWRFRQYH\WKXVLQFUHDVLQJ
WKHLUFRQILGHQFHWRDGGUHVVWKHSUDFWLWLRQHU
7KHFDUHU>DQGWKHLQGLYLGXDO@FRXOGVLWDQGJRRYHU
WKLV WRJHWKHU DQG LW FRXOG DFWXDOO\ JLYH WKHP PRUH
FRQILGHQFHZKHQWKH\ZHQWLQ>WRWKHDSSRLQWPHQW@
µFDXVH,WKLQNVRPHWLPHVSHRSOHIHHOTXLWHLQWLPLGDWHG
6RPH*3VGRQ¶WKDYHWKHEHVWEHGVLGHPDQQHUVRLW
JLYHV VRPHRQH WKH FRQILGHQFH WR DFWXDOO\ JHW WKHLU
SRLQWVDFURVV
&RQVXOWDWLRQ7LPHV
7KHUHLVHYLGHQFHWRVXJJHVWWKDWFRQVXOWDWLRQVLQYROYLQJSDWLHQWV
ZLWK/'VDUHKHDYLO\UHVWULFWHGE\WLPH>@DQGWKLVPD\DIIHFW
WKHVWDQGDUGRIFDUHEHLQJSURYLGHG$WRWDORIH[SHUWVIHOW
WKDWWKHDLGFRXOGDOOHYLDWHWLPHFRQVWUDLQWVE\DOORZLQJWKH*3V
WR VKDSH WKHLU TXHVWLRQV EDVHG RQ WKH LQIRUPDWLRQ FROOHFWHG
RXWVLGHRIWKHDSSRLQWPHQWDVGHVFULEHGE\SDUWLFLSDQW
,WKLQNDORWRI*3VQRZKDYHH[WHQGHGFRQVXOWDWLRQ
WLPHV IRU SHRSOH ZLWK OHDUQLQJ GLVDELOLWLHV EXW WKDW
ZRXOGPHDQ WKH\FRXOGPDNH WKHPRVWRI WKDW WLPH
UDWKHUWKDQVSHQGLQJWKHILUVWKDOIRILWWU\LQJWRILJXUH
RXWZKDWWKHSHUVRQ¶VV\PSWRPVZHUH
$FFHVVLEOH6XPPDU\3DJH
3DUWLFLSDQWGLVFXVVHGWKHQHHGWRLQFOXGHDVHFRQGVXPPDU\
SDJHLQDIRUPDWWKDWLVDFFHVVLEOHWRSHRSOHZLWK/'V
,WZRXOGEHTXLWHDUHVSHFWIXO>DQG@HPSRZHULQJWKLQJ
IRUWKHSDWLHQWWRKDYHDVXPPDU\RI>WKHV\PSWRPV
WR@XVHZKHQWKH\JRLQIRUWKHFRQVXOWDWLRQ6RWKH
*3JHWVWKHVXPPDU\EXWWKHSHUVRQDOVRKDVDOLWWOH
SURPSWIRUWKHPVHOYHVLQWHUPVRIDOOWKHWKLQJVWKH\
ZHUHIHHOLQJ
2QHZD\WRDFKLHYHWKLVLVVKRZQLQ)LJXUHZKHUHWKHRSWLRQV
DUHUHSUHVHQWHGE\WKHPRGDOLWLHVGLVFXVVHGSUHYLRXVO\
&RPPXQLFDWLRQ0RGDOLWLHV
7KHSODFHKROGHUVXVHGWKURXJKRXWWKHSUREHZHUHGHHPHGRQ
WKHZKROHWREHDSSURSULDWHIRUDGXOWVZLWK0/'V$OORIWKH
H[SHUWVDJUHHGWKDWWKHFRPELQDWLRQRISLFWXUHVWH[WDQGVSHHFK
LV FUXFLDO WR WKH SDWLHQW¶V XQGHUVWDQGLQJ RI WKH V\PSWRPV
GLVSOD\HG +RZHYHU VRPH DVSHFWV PD\ EH LPSURYHG XSRQ
([SHUW  EHOLHYHG WKDW VRPH SDWLHQWV FRXOG KDYH GLIILFXOW\
XQGHUVWDQGLQJWKHPRUHDEVWUDFWV\PSWRPVVXFKDVWLQQLWXV
WKHRQHDERXWWLQQLWXVIRUH[DPSOH³GR\RXUHDUV
IHHOVWXIIHGXS´WKH\PLJKWQRWNQRZKRZWRGHVFULEH
LW´
7KLVTXRWHHPSKDVL]HVWKHQHHGWRGHYHORSWKHUHVRXUFHVXVHG
WRFRQYH\V\PSWRPVLQFRQMXQFWLRQZLWKWDUJHWVWDNHKROGHUVWR
HQVXUHWKH\DUHXQGHUVWRRGDVLQWHQGHG
&RQYH\LQJD5DQJHRI&RQGLWLRQV
$WRWDORIH[SHUWVZHUHFRQFHUQHGDERXWWKHPHDQLQJFRQYH\HG
E\YDULRXVLPDJHVDQGIHOWWKDWVRPHFRXOGEHWDNHQOLWHUDOO\E\
SDWLHQWVZLWK0/'VDVKLJKOLJKWHGE\H[SHUW
WKHVNLQRQHWKRXJKSHRSOHPLJKWEHYHU\OLWHUDO
LQWKHLULQWHUSUHWDWLRQLH>P\FRQGLWLRQ@GRHVQ¶WORRN
OLNHWKDW>VR@LW¶VZURQJWRFOLFNWKDW
)LJXUH 6XPPDU\SDJHVIRUJHQHUDOSUDFWLWLRQHUVDQGSDWLHQWV
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)LJXUH ,PDJHRULJLQDOO\XVHGWRGHSLFWVNLQFRQGLWLRQV
3DWLHQWVZKRKDYHRWKHUVNLQFRQGLWLRQVVXFKDVHF]HPDPD\
UHIUDLQ IURP VHOHFWLQJ WKH LPDJH VKRZQ LQ )LJXUH  DV WKHLU
FRQGLWLRQORRNVGLIIHUHQWWRWKRVHGLVSOD\HG7KHUHIRUHDPRUH
DSSURSULDWHDOWHUQDWLYHZRXOGEHWRGLVSOD\DJHQHUDOLPDJHRI
VNLQWRHQFRXUDJHLQGLYLGXDOVZLWKDQ\VNLQFRQGLWLRQWRVHOHFW
WKHRSWLRQ
+LJKOLJKWLQJWKH6NLS%XWWRQV3XUSRVH
2QHIHDWXUHZLWKLQWKHDSSZDVGHHPHGLQDSSURSULDWHIRUSHRSOH
ZLWK/'V7KHVNLSEXWWRQVKRZQLQ)LJXUHZDVGHYHORSHG
ZLWKWKHXVHRIDQDUURZWRHQVXUHDOOVWDNHKROGHUVLQFOXGLQJ
WKRVHZKRKDYHGLIILFXOW\ UHDGLQJ FRXOGSURILW IURP LWVXVH
+RZHYHUDOOH[SHUWVIDLOHGWRVHOHFWWKHEXWWRQZKHQUHTXLUHG
WRGRVRFLWLQJWKDWLWVSXUSRVHZDVXQFOHDU7KLVOHGWRWKHILUVW
DXWKRULQWHUYHQLQJDQGH[SODLQLQJWKDWWKHEXWWRQLVXVHGWRVNLS
WKHFXUUHQWTXHVWLRQDQGVXEVHTXHQWO\SUHVHQWIXUWKHURSWLRQV
DW ZKLFK SRLQW LWV LQWHQWLRQ EHFDPH FOHDU DV GLVFXVVHG E\
SDUWLFLSDQW
6HH ZKHQ \RX SRLQW LW RXW LW¶V OLNH RI FRXUVH LW¶V
REYLRXVEXW,VXSSRVH,GLGQ¶WDXWRPDWLFDOO\UHJLVWHU
WKDWDUURZZDVWKHUH,GRWKLQNWKDWVRPHRQHZLWKD
OHDUQLQJGLVDELOLW\PLJKWILQGWKDWWULFN\6R\RXORRN
DWWKHRSWLRQVDQGWKHQ\RXKDYHWRPDNHDFRQQHFWLRQ
EHWZHHQQRQHRIWKHPDQGNQRZLQJWKDW\RXKDYHWR
SUHVVWKDWEXWWRQWRJHWPRUHRSWLRQV
0XFKRIWKHDGYLFHRQKRZWRLPSURYHWKHVNLSEXWWRQWKHUHIRUH
IRFXVHGRQPDNLQJ LWVSXUSRVHFOHDU3DUWLFLSDQWVXJJHVWHG
WKDWDKHOSIHDWXUHVKRXOGEHLPSOHPHQWHGDFURVVDOOSDJHVWR
HQVXUHSDWLHQWVDUHDEOHWRREWDLQDGYLFHZKHQXQVXUHDERXWKRZ
WRSURJUHVVDQGWKLVPDWFKHVSUHYLRXVDFFHVVLELOLW\JXLGHOLQHV
VXFKDV WKRVHSURYLGHGE\0HGKLHWDO >@2QFHDJDLQ WKH
LQIRUPDWLRQVKRXOGEHSUHVHQWHGLQDQDSSURSULDWHIRUPDWZLWK
SUHYLRXVOLWHUDWXUHSURSRVLQJWKHXVHRIDYDWDUVDQGYLGHRVWR
GHOLYHUVXFKFRQWHQW>@)XUWKHUVXJJHVWLRQVRQSRWHQWLDO
LPSURYHPHQWVDUHSUHVHQWHGLQ0XOWLPHGLD$SSHQGL[
,QGLYLGXDOL]DWLRQ
$WRWDORISDUWLFLSDQWVUHYHDOHGWKDWWKHRSSRUWXQLW\WRFKDQJH
WKH FRORU VFKHPHV XVHG LV FUXFLDO WR DGGUHVVLQJ WKH PRUH
LQGLYLGXDOQHHGVRISDWLHQWVDVKLJKOLJKWHGE\SDUWLFLSDQW
7KDWPLJKWEHDJRRGLGHD>FKDQJLQJWKHEDFNJURXQG
FRORU@ EHFDXVH GHSHQGLQJ RQ ZKDW WKH SHUVRQV
SDUWLFXODULVVXHFRQGLWLRQLVWKHUHDUHFHUWDLQFRORUV
WKDWZRUNEHWWHU
$UDQJHRILPSDLUPHQWVPD\DOVREHFDWHUHGWRE\DOWHULQJWKH
SDFHVW\OHDQGYROXPHLQZKLFKVSHHFKLVUHWXUQHG+RZHYHU
LWLVLPSRUWDQWWRQRWHWKDWWKHFRQWHQWZLWKLQWKHTXHVWLRQQDLUH
VKRXOGUHPDLQWKHVDPHWRDOOXVHUVDQGWKLVZLOOEHSUHVHQWHG
LQJUHDWHUGHSWKZLWKLQWKH'LVFXVVLRQVHFWLRQ
$GGLWLRQDO)HDWXUHV
5HWXUQ)XQFWLRQ
$OOSDUWLFLSDQWVGLVFORVHGWKHQHHGWRVXSSO\DUHWXUQIXQFWLRQ
WRHQVXUHDQ\PLVWDNHVPDGHE\WKHSDWLHQWVFDQEHUHFWLILHG
([SHUWV  DQG  VXJJHVWHG WKDW D FRQILUP IXQFWLRQ FRXOG EH
HPEHGGHGWKDWHQDEOHVSDWLHQWVWRFRUURERUDWHWKHLUFKRLFHDV
GLVFXVVHGE\H[SHUW
,ZDVZRQGHULQJ >LI \RXFRXOG LQFOXGH@DER[ WKDW
VD\V³GLG\RXPHDQ\RXUVLJKWLVWKDWFRUUHFW\HVRU
QR´DQGLIQRLWZRXOGJREDFN
+RZHYHU SDUWLFLSDQW  IHOW WKDW WKLV VWUDWHJ\ FRXOG EHFRPH
LUULWDWLQJ IRU WKRVH XVHUV ZKR DUH FRQVLVWHQWO\ VHOHFWLQJ WKH
FRUUHFW RSWLRQ DQG LQVWHDG DGYRFDWHG IRU D WUDGLWLRQDO UHWXUQ
EXWWRQWKDWGLVSOD\VWKHSUHYLRXVSDJH
*XLGHOLQHVIRU0HGLFDO$OWHUQDWLYHDQG$XJPHQWDWLYH
&RPPXQLFDWLRQ$SSV
2YHUDOO WKH H[SHUWV GLVFXVVHG  PDLQ LPSURYHPHQWV WR WKH
GHYHORSHG SUREH  WKH LPSOHPHQWDWLRQ RI DQ DFFHVVLEOH
VXPPDU\ SDJH IRU SDWLHQWV  XWLOL]LQJ JHQHUDO SLFWXUHV WR
UHSUHVHQWDUDQJHRISHUPXWDWLRQVSURYLGLQJDXGLRIHHGEDFN
IRU DOO IXQFWLRQDO XQLWV  DOORZLQJ WKH XVHU WR UHWXUQ WR D
SUHYLRXVSDJHDQGXVLQJDSDLQVFDOHWRGLVWLQJXLVKEHWZHHQ
SDLQDQGGLVFRPIRUW7KHVHUHTXLUHPHQWVKDYHEHHQFRPELQHG
ZLWKWKHPRVWVLJQLILFDQWRIWKRVHIRXQGLQ7DEOH WRIRUPD
VHWRIJXLGHOLQHV7DEOHIRUWKHGHYHORSPHQWRIPHGLFDO$$&
DSSVWKDWWDUJHWWKHQHHGVRIDGXOWSDWLHQWVZLWK0/'V
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7DEOH 'HYHORSHGJXLGHOLQHVIRUWKHLPSOHPHQWDWLRQRIPHGLFDO$OWHUQDWLYHDQG$XJPHQWDWLYH&RPPXQLFDWLRQDSSVWKDWWDUJHWDGXOWVZLWKPLOG
OHDUQLQJGLVDELOLWLHV
*XLGHOLQHGHVFULSWLRQ,'
7KHRYHUDOOFRQVXOWDWLRQSURFHVVVKRXOGEHEURNHQGRZQLQWRPDQDJHDEOHFKXQNVE\SUHVHQWLQJVPDOOFORVHGTXHVWLRQVWKDWIRFXVRQ
VROLWDU\LGHDV

4XHVWLRQVVKRXOGIRFXVRQWKHKHDOWKQHHGVRIWDUJHWVWDNHKROGHUVUDWKHUWKDQWKDWRIWKHJHQHUDOSRSXODWLRQDVWKHVHPD\GLIIHUJUHDWO\
4XHVWLRQVVKRXOGDLPWRH[WUDFWWKHV\PSWRPVH[SHULHQFHGE\SDWLHQWVWKHGXUDWLRQDQGKLVWRU\RIWKHVHV\PSWRPVDQGWKHRYHUDOO
KHDOWKRISDWLHQWV

,QIRUPDWLRQSURYLGHGE\VWDNHKROGHUVVKRXOGEHXVHGWRVKDSHIXWXUHTXHVWLRQVLQDQDWWHPSWWROLPLWWKHQXPEHURILUUHOHYDQWTXHVWLRQV
EHLQJSUHVHQWHG

,QIRUPDWLRQVKRXOGEHFRQYH\HGYLDDUDQJHRIFRPPXQLFDWLRQPRGDOLWLHVLQFOXGLQJVLPSOLILHGWH[WLPPHGLDWHO\LGHQWLILDEOHLPDJHU\
DQGVSHHFK

7KHODQJXDJHDQGLPDJHU\XVHGWRFRQYH\LQIRUPDWLRQVKRXOGEHGHYHORSHGLQFRQMXQFWLRQZLWKWDUJHWVWDNHKROGHUVWRHQVXUHWKH\DUH
XQGHUVWRRGDVLQWHQGHG,QJHQHUDOPHGLFDOMDUJRQVKRXOGEHDYRLGHGEXWWKLVPD\QRWEHWKHFDVHIRUDOOVLWXDWLRQVIRUH[DPSOHWKH
XVHRIEUDQGQDPHV

*HQHUDOSLFWXUHVVKRXOGEHXVHGWRUHSUHVHQWRSWLRQVWKDWKDYHDUDQJHRISHUPXWDWLRQV)RUH[DPSOHDSLFWXUHRIH\HVPD\EHXVHGWR
UHSUHVHQWYLVXDOGHILFLHQFLHV

$SSURSULDWHSDLQVFDOHVVXFKDVWKH:RQJ%DNHU6PLOH\)DFH3DLQ6FDOHVKRXOGEHXVHGWRGLVWLQJXLVKLIWKHSDWLHQWLVH[SHULHQFLQJ
GLVFRPIRUWRULVLQSDLQ

7KHQXPEHURIRSWLRQVDYDLODEOHWRWKHXVHUVKRXOGEHOLPLWHG:HUHFRPPHQGDPD[LPXPRI
(OHPHQWVVKRXOGEHODUJHLQVL]HDQGVSDFHGIDUDSDUWWRDFFRPPRGDWHIRUSRWHQWLDOYLVXDODQGPRWRUGHILFLHQFLHV
.H\QDYLJDWLRQDODQGGHFLVLRQSRLQWVVKRXOGQRWEHFRQYH\HGVROHO\ZLWKWKHXVHRIWH[W
$FRQVLVWHQWOD\RXWVKRXOGDOZD\VEHSURYLGHGLQFOXGLQJWKHRSWLRQWRDFFHVVDKHOSIHDWXUH7KHXVHUVKRXOGEHDEOHWRQDYLJDWHDFURVV
WKHLQWHUIDFHLQERWKGLUHFWLRQVYLDVNLSDQGUHWXUQEXWWRQV

7KHDHVWKHWLFVRIVXFKDLGVVKRXOGEHFXVWRPL]DEOHKRZHYHUWKHFRQWHQWVKRXOGUHPDLQWKHVDPH
$UHFRUGVKRXOGEHNHSWRIDOOWKHNH\DFWLYLWLHVPDGHZLWKLQWKHDLG%RWKSDWLHQWVDQGPHGLFDOVWDIIVKRXOGKDYHDFFHVVWRWKLVLQIRU
PDWLRQUHSUHVHQWHGLQDIRUPDWVXLWDEOHWRWKHP

7KHVRIWZDUHVKRXOGEHSRUWDEOHWRHQVXUHVWDNHKROGHUVXVHWKHGHYLFHPRVWVXLWHGWRWKHLUQHHGV
Discussion
&XUUHQW8VHRI&RPPXQLFDWLRQ$LGVLQ0HGLFDO
'RPDLQV
$QH[WHQVLYHDPRXQWRIUHVHDUFKKDVEHHQFDUULHGRXWWRLGHQWLI\
WKHEDUULHUVWRHIIHFWLYHKHDOWKFDUHH[SHULHQFHGE\SDWLHQWVZLWK
0/'V>@7KLVOLWHUDWXUHKLJKOLJKWVWKHLPSRUWDQWUROH
FRPPXQLFDWLRQKDVWKURXJKRXWSULPDU\FDUH\HWVXUSULVLQJO\
OLWWOHVFUXWLQ\KDVEHHQSODFHGRQWKHLPSDFWGLJLWDOWHFKQRORJLHV
PD\KDYHLQDGYDQFLQJWKHKHDOWKOLWHUDF\RIWKLVSRSXODWLRQ
5HODWHGVWXGLHVKDYHLQVWHDGIRFXVHGRQVSHFLILFDVSHFWVRIWKH
FDUHSURFHVVIRUH[DPSOHJDLQLQJFRQVHQW>@DGPLQLVWHULQJ
PHGLFDWLRQ >@ DQGSUHSDULQJ IRUD VWD\ LQKRVSLWDO >@RU
KDYHIRFXVHGRQRWKHUPHGLFDOILHOGVSRSXODWLRQVIRUH[DPSOH
GHQWLVWU\>@DQGFKLOGUHQZLWK/'V>@1HYHUWKHOHVV WKLV
FRKRUWRIUHVHDUFKKDVSURGXFHGVRPHVLPLODUILQGLQJVWRRXU
RZQWKXVHQKDQFLQJWKHLPSDFWRIWKHJXLGHOLQHVSURSRVHGLQ
7DEOH
8WLOL]LQJWKH0RVW$SSURSULDWH&RPPXQLFDWLRQ
6WUDWHJ\
7KHH[SHUWVLQWHUYLHZHGWKURXJKRXWWKLVUHVHDUFKSDUWLFXODUO\
WKH*3VKDYHKLJKOLJKWHGWKDWDEUHDNGRZQLQFRPPXQLFDWLRQ
FDQRFFXUZKHQ LQIRUPDWLRQ LVSUHVHQWHG LQDQ LQDSSURSULDWH
PDQQHU%RWK)XUEHUJHWDO>@DQG0HQ]LHVHWDO>@FDPHWR
DVLPLODUFRQFOXVLRQDQGVXJJHVWHGWKDWWKLVSURFHVVFDQKDYHD
GHWULPHQWDO LPSDFWRQ WKHSDWLHQW¶VDELOLW\ WRJLYHFRQVHQWDV
WKHLQGLYLGXDOPD\QRWIXOO\FRPSUHKHQGWKHRSWLRQVDYDLODEOH
RU ZK\ D VSHFLILF DFWLRQ LV UHTXLUHG $V ZLWK RXU DSS WKHVH
VWXGLHVKDYHWKHUHIRUHIRFXVHGRQVLPSOLI\LQJWKHLQIRUPDWLRQ
WREHSUHVHQWHGDQGFXVWRPL]LQJWKHGHOLYHU\RIFRQWHQWWRVXLW
WKHLQGLYLGXDOUHTXLUHPHQWVRIWKHXVHU
,QDGGLWLRQWRLPSOHPHQWLQJVSHHFKLGHQWLILDEOHLPDJHU\DQG
DFFHVVLEOHODQJXDJH0HQ]LHVHWDO>@IRXQGWKDWDQLPDWLRQ
DQGYLGHRFDQEHHIIHFWLYH LQFRQYH\LQJKRZSURFHGXUHVDUH
FDUULHGRXWLQFOXGLQJWKHWRROVXVHGZLWKLQWKHP7KLVFRQFHSW
FRXOG DOVR EH XVHG WR FDSWXUH WKRVH FRQGLWLRQV WKDW LQYROYH
PRYHPHQWVXFKDVSDLQZKHQUDLVLQJ\RXUDUPWRHQVXUHWKH\
DUH LGHQWLILDEOH WRSDWLHQWVZLWK/'V)XUEHUJHW DO >@ DOVR
LQYHVWLJDWHGWKHPRVWHIIHFWLYHVW\OHRILPDJHU\WRHPEHGZLWKLQ
WKHLU GHFLVLRQ VXSSRUW WRRO DQG IRXQG WKDW RYHU  RI
SDUWLFLSDQWV SUHIHUUHG FDUWRRQ JUDSKLFV 7KH UHPDLQLQJ
SDUWLFLSDQWVZHUHVSOLWEHWZHHQVLPSOLVWLFLPDJHVDQGWKRVHWKDW
IROORZHG D JUDSKLF QRYHO GHVLJQ DQG WKLV HPSKDVL]HV WKDW D
UDQJH RI QHHGV PXVW EH FRQVLGHUHG ZKHQ GHYHORSLQJ
WHFKQRORJLHVIRUVWDNHKROGHUVZKRKDYH/'V
,Q DGGLWLRQ WR SUHVHQWLQJ GDWD LQ DQ DFFHVVLEOH PDQQHU WKH
GHQWLVWV LQYROYHG LQ >@ UHTXHVWHG WKDW VXFKDLGVH[WUDFW WKH
SDWLHQW¶VOLNHVGLVOLNHVDQGSUHYLRXVGHQWDOKLVWRU\LQDPDQQHU
VLPLODU WR WKDW RI SDWLHQW SDVVSRUWV >@ 7KLV VWUDWHJ\ PD\
-0,55HKDELO$VVLVW7HFKQRO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SURPRWHFRPPXQLFDWLRQVLJQLILFDQWO\DVWKHPHGLFDOSURIHVVLRQDO
ZLOOEHDEOHWRXVHWKHWHFKQLTXHVPRVWVXLWHGWRWKHSDWLHQW¶V
QHHGVDQGKDVEHHQH[SORUHGLQGHSWKE\3ULRUHWDO>@2QH
ILQDOQRYHOZD\RIHQKDQFLQJWKHFDSDFLW\RIDSDWLHQWZLWK/'
WRFRQYHUVHZLWKDPHGLFDOSURIHVVLRQDOZDVH[SORUHGE\+DOO
HWDO>@7KH\XVHGYLUWXDOUHDOLW\WRHPEHGWKHSDWLHQWZLWKLQ
DFOLQLFDOHQYLURQPHQWDQGWKLVSURFHVVUHVXOWHGLQSDUWLFLSDQWV
UHWDLQLQJKHDOWKUHODWHGLQIRUPDWLRQZHHNVDIWHUWKHLUH[SRVXUH
WRWKHWHFKQRORJ\
&XVWRPL]DWLRQ
0DQ\RI WKHPRGDOLWLHVGLVFXVVHG LQ WKHSUHYLRXVVXEVHFWLRQ
ZHUHDOVRWDUJHWHGE\6DOJDGRHWDOZKHQLGHQWLI\LQJIHDWXUHV
IRU D PRELOH DSS WKDW VXSSRUWV XVHUV LQ WKH PDQDJHPHQW RI
PHGLFDWLRQ >@ 1HYHUWKHOHVV WKHVH DXWKRUV H[SORUHG WKH
FRQFHSWRIFXVWRPL]DWLRQLQIXUWKHUGHSWK ,QWHUHVWLQJO\ WKH\
UHFRJQL]HG WKH QHHG WR FKDQJH WKH LQWHUIDFH EDVHG RQ WKH
FDWHJRU\RIXVHULQWHUDFWLQJZLWKWKHDSS7KLVSURSHUW\FRXOG
EHH[WUHPHO\XVHIXOIRUWKHSURSRVHGDSSDVGLIIHUHQWDQGPRUH
FRPSOH[ LQIRUPDWLRQ PD\ EH SUHVHQWHG WR WKH PHGLFDO
SURIHVVLRQDORUFDUHJLYHUVXSHUYLVLQJWKHSDWLHQW:LWKUHJDUG
WR SHUVRQDOL]LQJ IHDWXUHV WR VXLW WKH QHHGV RI DQ LQGLYLGXDO
6DOJDGRHWDO>@DJUHHGZLWKRXUH[SHUWVE\VXJJHVWLQJWKDW
WKLVSURFHVVVKRXOGEHEDODQFHGZLWKWKHGHYHORSPHQWRIIHDWXUHV
WKDWSURPRWHLQGHSHQGHQFHDQGFRPSUHKHQVLRQIRUDZLGHUDQJH
RIXVHUV
7UDGLWLRQDO$$&WHFKQRORJLHVRIWHQDIIRUGWKHXVHUWKHDELOLW\
WRFXVWRPL]HWKHQXPEHURIRSWLRQVGLVSOD\HGRQVFUHHQ>@
,QFRQWUDVWVHYHUDORI WKHH[SHUWV LQWHUYLHZHGVXJJHVWHGWKDW
WKLVSRSXODWLRQLVRIWHQXQDZDUHRIWKHLULQIRUPDWLRQQHHGVDQG
WKHFXVWRPL]DWLRQSURFHVVPD\EHWRRFRPSOH[IRUSHRSOHZLWK
/'V $V VXFK WKH\ SURSRVHG WKDW WKH PD[LPXP QXPEHU RI
RSWLRQVGLVSOD\HGVKRXOGEHFDSSHGDWWRHDVHWKHFRJQLWLYH
ORDGSODFHGRQWKHLQGLYLGXDO)XUWKHUEHQHILWVRIWKLVLQFOXGH
FDWHULQJWRYLVXDODQGPRWRULPSDLUPHQWVDVHOHPHQWVPD\EH
LQFUHDVHG LQ VL]H EHFDXVH RI WKH VFUHHQ VSDFH DYDLODEOH DQG
UHGXFLQJ WKH QHHG IRU WHFKQRORJ\VSHFLILF DFWLRQV VXFK DV
VFUROOLQJ+RZHYHUGRZQIDOOLVWKHQHHGWRSUHVHQWDGGLWLRQDO
TXHVWLRQVWRHQVXUHWKHUDQJHRISRWHQWLDOV\PSWRPVLVGLVSOD\HG
,QDGGLWLRQWKHTXHVWLRQQDLUHVKRXOGEHEDVHGRQWKHHYLGHQFH
DYDLODEOH RQ WKH KHDOWK GHPRJUDSKLFV RI SHRSOH ZLWK /'V
&RQVHTXHQWO\HQDEOLQJWKHXVHUWRFKDQJHWKHQXPEHURIRSWLRQV
GLVSOD\HG PD\ UHVXOW LQ WKH SDWK WR FHUWDLQ FRQGLWLRQV EHLQJ
DOWHUHGPHDQLQJHUURQHRXVLQIRUPDWLRQFRXOGEHFDSWXUHG
)XUWKHUPRUH WKHUHVRXUFHVXVHGWRFRQYH\V\PSWRPVVKRXOG
EHGHYHORSHGLQFRQMXQFWLRQZLWKVWDNHKROGHUVWRHQVXUHWKHLU
FRPSOH[QHHGVDUHFDWHUHGWR$VVXFKLWGRHVQRWPDNHVHQVH
WR DOORZ XVHUV WR HGLW WKHVH DW ZLOO DQG LQVWHDG D UDQJH RI
UHVRXUFHV VKRXOG EH GHYHORSHG DQG PDGH LQWHUFKDQJHDEOH WR
VXLWFHUWDLQVXEJURXSVRIXVHUV0RUHRYHUIXUWKHURSSRUWXQLWLHV
IRUFXVWRPL]DWLRQLQFOXGHDGDSWLQJWKHFRORUVFKHPHVHPSOR\HG
DV ZHOO DV WKH VW\OH SDFH DQG YROXPH LQ ZKLFK VSHHFK LV
UHWXUQHG:HSODQ WRGHYHORS WKHIHDWXUHVGLVFXVVHGZLWK WKH
XVH RI SDUWLFLSDWRU\ GHVLJQ WHFKQLTXHV WR HQVXUH WKH\ DUH
HIIHFWLYH LQ DFKLHYLQJ WKHLU JRDO 6WDNHKROGHUV PD\ WKHQ
FXVWRPL]HWKHLQWHUIDFHWRVXLWWKHLURZQLQGLYLGXDOQHHGVDQG
LPSDLUPHQWV
7KH DHVWKHWLFV RI WKH DLG LV FHUWDLQO\ DQ LPSRUWDQW IDFWRU
KRZHYHULWLVQRWWKHVROHGULYLQJIRUFHEHKLQGLWVVXFFHVV7KH
H[SHUWVUHYHDOHGWKDWWKHTXHVWLRQVSUHVHQWHGWRWKHXVHUVKRXOG
EH EDVHG RQ WKHLU RZQ KHDOWK QHHGV &RQVHTXHQWO\ D VWDWLF
TXHVWLRQQDLUHZRXOGEHLQDSSURSULDWHDVWKHSDWLHQWZRXOGEH
UHTXLUHGWRDQVZHUDQDEXQGDQFHRILUUHOHYDQWTXHVWLRQVZKHQ
SURYLGLQJ LQIRUPDWLRQ DERXW WKHLU FRQGLWLRQ²D SURFHVV WKDW
PD\ EH SDUWLFXODUO\ GHWULPHQWDO WR WKRVH ZKR KDYH OLPLWHG
DWWHQWLRQVSDQV,QVWHDGDG\QDPLFTXHVWLRQQDLUHZDVGHYHORSHG
WKDWDGDSWVWRWKHQHHGVRIWKHXVHUDQGWKLVZLOOEHGLVFXVVHG
LQWKHQH[WVXEVHFWLRQ
3UHVHQWLQJ$SSURSULDWH4XHVWLRQV
7KHZRUNSUHVHQWHGLQWKLVSDSHULVVRPHZKDWVLPLODUWRWKDWRI
WKH UHVHDUFK FDUULHG RXW E\ %RVWURP DQG (ULNVVRQ >@
&RQVHTXHQWO\PDQ\RIWKHUHTXLUHPHQWVLGHQWLILHGDFURVVERWK
VWXGLHVZHUHVLPLODULQFOXGLQJVLPSOLVWLFVFUHHQVWKDWHPSOR\
PLQLPDOLQIRUPDWLRQWKHQHHGWRSUHVHQWTXHVWLRQDWDWLPH
OLPLWLQJWKHQXPEHURILQWHUDFWLRQVUHTXLUHGWRRSHUDWHWKHDLG
VXSSOHPHQWLQJ WH[WXDO LQIRUPDWLRQ ZLWK VSHHFK DQG LPDJHV
LPSOHPHQWLQJ DFFHVVLELOLW\ JXLGHOLQHV DQG DYRLGLQJ
WHFKQRORJ\VSHFLILF DFWLRQV VXFK DV VZLSLQJ )XUWKHU
UHTXLUHPHQWVLGHQWLILHGE\WKHVHDXWKRUVLQFOXGHRIIHULQJEUHDNV
ZKHQ WKHXVHU LV UHTXLUHG WRFRPSOHWHD OHQJWK\SURFHVVDQG
VXSSRUWLQJ QDYLJDWLRQ YLD EXWWRQV WKDW XWLOL]H OHIW DQG ULJKW
DUURZV>@
7KHSULPDU\GLIIHUHQFHEHWZHHQWKHVWXGLHVLVWKHOHQJWKRI
WKHGHYHORSHGTXHVWLRQQDLUHV%RVWURPDQG(ULNVVRQLQFOXGHG
TXHVWLRQVZLWKLQWKHLUDLG\HWWKHH[SHUWVLQWHUYLHZHGE\XV
VXJJHVWHGWKDWVXFKDOHQJWKFRXOGEHSUREOHPDWLFIRUSHRSOH
ZLWK/'VEHFDXVHRIDYDULHW\RIUHDVRQVLQFOXGLQJFRJQLWLYH
LPSDLUPHQWVDQGVKRUWDWWHQWLRQVSDQV3ULRUHWDODWWHPSWHGWR
VROYHWKLVREVWDFOHLQDSURMHFWWKDWDLPHGWRH[WUDFWWKHQHHGV
RIDGXOWVZLWK/'VGXULQJWKHLUDGPLVVLRQWRKRVSLWDO>@7KH\
UHVWULFWHGWKHTXHVWLRQVSUHVHQWHGEDVHGRQWKHXVHU¶VSHUVRQDO
LQIRUPDWLRQ VXFK DV WKHLU JHQGHU :H KDYH EXLOW XSRQ WKLV
FRQFHSWE\XWLOL]LQJWKHV\PSWRPVH[WUDFWHGIURPWKHSDWLHQW
WRVKDSHIXWXUHTXHVWLRQVDQGWKLVZDVDFKLHYHGYLDDG\QDPLF
VWDFNEDVHGTXHVWLRQQDLUHVLPLODUWRWKDWSURSRVHGE\%RXDPUDQH
HW DO >@ 7KLV SURFHVV VLJQLILFDQWO\ UHGXFHV WKH QXPEHU RI
LUUHOHYDQWTXHVWLRQVEHLQJSUHVHQWHGDVPDQ\DUHRQO\DVNHG
SURYLGHGDFHUWDLQRSWLRQKDVEHHQFKRVHQ ,W FDQDOVRDVVLVW
SURIHVVLRQDOVLQPHHWLQJFXUUHQWDQGIXWXUHJXLGHOLQHVVXFKDV
WKRVHSUHVHQWHGLQ6XOOLYDQHWDO>@$Q\QHZFRQGLWLRQVIRXQG
LQ WKHVH GRFXPHQWV PD\ EH DGGHG WR WKH VWDFN YLD D
VXETXHVWLRQQDLUHDQGVXEVHTXHQWO\EURXJKWWRWKHDWWHQWLRQRI
WKH*3ZKHQDSSURSULDWH
)HDVLELOLW\RI8VLQJ0RELOH'HYLFHV
%\GLVFXVVLQJWKHUHTXLUHPHQWVOLVWHGE\ERWKSUHYLRXVOLWHUDWXUH
DQGWKHH[SHUWVLQWHUYLHZHGZHKDYHDQVZHUHGRIWKHUHVHDUFK
TXHVWLRQVSURSRVHG7KHILQDOTXHVWLRQFHQWHUVRQWKHIHDVLELOLW\
RI HPEHGGLQJPRELOHGHYLFHVZLWKLQFRQVXOWDWLRQV LQYROYLQJ
SDWLHQWVZLWK/'V7KLVTXHVWLRQPD\EHVSOLWLQWRSDUWVKRZ
*3VZLOOUHDFWWRWKHXVHRIPRELOHGHYLFHVDQGKRZDFFHVVLEOH
DUHPRELOHWHFKQRORJLHVWRDGXOWVZKRKDYHPLOG/'V
7KH*3VLQYROYHGLQ WKHVWXG\GLVFORVHGWKDW WKH\KDGQHYHU
XVHGPRELOHGHYLFHVWRREWDLQLQIRUPDWLRQKRZHYHUWKH\ZHUH
-0,55HKDELO$VVLVW7HFKQRO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RSHQWRGRLQJVRSURYLGHGLWEHQHILWHGWKHSDWLHQW7KHLUPDLQ
FRQFHUQ GXULQJ WKLV SURFHVV ZDV WKH DFFXUDF\ RI FRPSXWHU
DOJRULWKPV LQ GLVFHUQLQJ WKH FXUUHQW KHDOWK VWDWXV RI DQ
LQGLYLGXDO \HW WKLV DSSUHKHQVLRQPD\EH PLWLJDWHGSURYLGHG
WKHVHDOJRULWKPVDUHGHYHORSHGXVLQJUREXVWPHWKRGV7KH\DOVR
DGYRFDWHG IRU UHFHLYLQJ LQIRUPDWLRQ LQ DGYDQFH RI WKH
FRQVXOWDWLRQDOWKRXJK WKH\VXJJHVWHG WKDWDGLDJQRVLVVKRXOG
QRWEHSURYLGHGDVWKHILQDOGHFLVLRQVKRXOGEHPDGHE\PHGLFDO
SURIHVVLRQDOV
,QDGGLWLRQPDLQEDUULHUV WR WKHXVHRI WDEOHW WHFKQRORJLHV
ZHUH GLVFXVVHG E\ WKH H[SHUWV WKH SUHVHQFH RI PRWRUYLVXDO
LPSDLUPHQWV DQG GLJLWDO H[FOXVLRQ 7KHVH LPSDLUPHQWV PD\
KLQGHU WKH XVHU¶V DELOLW\ WR FDUU\ RXW WRXFK VFUHHQ±VSHFLILF
DFWLRQVVXFKDVVZLSLQJDVZHOODVWKHLUDELOLW\WRWDSRQREMHFWV
ZLWKWKHUHTXLUHGDFFXUDF\5RFKDHWDOGLVFXVVHGWKHVHEDUULHUV
LQGHSWKZKHQH[SORULQJWKHDFFHVVLELOLW\RIDQL3DGPLQL>@
7KH\ IRXQG WKDW WKH SDUWLFLSDQWV ZHUH DEOH WR OHDUQ KRZ WR
RSHUDWHWKHGHYLFHUHODWLYHO\TXLFNO\KRZHYHUWKH\VWUXJJOHG
WRJUDVSWKHFRQFHSWRIOHVVLQWXLWLYHRSHUDWLRQV)XUWKHUPRUH
WKH\ H[SHULHQFHG GLIILFXOWLHV ZKHQ SHUIRUPLQJ DFWLRQV WKDW
UHTXLUHGILQHPRWRUVNLOOVEXWWKHLUPRWLYDWLRQWRFRPSOHWHWKH
WDVNVSUHVHQWHGGLGQRWGHWUDFW5RFKDHWDODOVRPHDVXUHGWKH
HUURUUDWHDQGWLPHWDNHQWRFRPSOHWHWDVNVRQWKHWDEOHWGHYLFH
LQFRPSDULVRQWRDWUDGLWLRQDOGHVNWRSVHWXS>@7KH\IRXQG
WKDW SHRSOH ZLWK /'V ZHUH DEOH WR FRPSOHWH WKH WDVNV DW D
VLJQLILFDQWO\IDVWHUUDWHDQGZLWKJUHDWHUDFFXUDF\ZKLOHXVLQJ
WKHWDEOHW7KLVERGHVZHOOIRUWKHSRWHQWLDOXVHRIVXFKGHYLFHV
ZLWKLQFOLQLFDOFRQVXOWDWLRQV
/LPLWDWLRQVDQG)XWXUH:RUN
7KHDXWKRUVPDGHDGHOLEHUDWHGHFLVLRQWRLQWHUYLHZH[SHUWVDV
RSSRVHGWRDGXOWVZLWK0/'VDQGWKHUDWLRQDOHEHKLQGWKLVKDV
EHHQMXVWLILHGLQWKH0HWKRGVVHFWLRQ$VVXFKZHDUJXHWKDW
WKLVLVQRWDOLPLWDWLRQRIWKHVWXG\+RZHYHUZHUHFRJQL]HWKDW
WKH QXPEHU RI *3V LQYROYHG ZDV UHVWULFWHG DQG WKDW GDWD
VDWXUDWLRQIRUWKLVSRSXODWLRQKDVQRWEHHQDFKLHYHG$OWKRXJK
*3V PD\ QRW EH FRQVLGHUHG DV H[SHUWV LQ /'V DV PDQ\ DUH
XQGHUWUDLQHGRQWKHQHHGVRIWKLVSRSXODWLRQLWLVLPSRUWDQWWR
FRQVLGHUWKHLUUHTXLUHPHQWVGXULQJWKHGHYHORSPHQWRIWKHDSS
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